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1.1 BID CALL

.1 Bids to be received before 2:00:01 p.m. local time on July 19, 2022, the “bid closing time”
at:

Municipality of North Grenville
Mary Ashby
285 County Road #44, PO Box 130
Kemptville, ON
K0G 1J0

email: mashby@northgrenville.on.ca

.2 The official bid closing time to be determined by the [reception desk clock] at the bid
closing location.

.3 Bids received after the specified bid closing time to be returned unopened.

.4 The Owner reserves the right to extend the bid closing time or cancel the bid call by
addendum.

.5 This bid call is by public invitation.

.6 Bids to be opened promptly after the bid closing time, at the specified bid closing location.
Bidders are invited to attend the bid opening. The name of each Bidder and the bid price
stated on the Bid Form will be read aloud.

.7 Bid results to be disclosed promptly to all Bidders. Such disclosure to not imply that the
bids received are compliant or that a contract will be awarded to the lowest or any Bidder.

1.2 BID DOCUMENT AVAILABILITY

.1 Bid Documents are made available in electronic form only for the purpose of obtaining
bids for this project. It does not confer a license to use the Bid Documents for any other
purpose.

.2 Electronic copy Bid Documents may be obtained by e-mail to
mashby@northgrenville.on.ca

1.3 EXAMINATION OF BID DOCUMENTS

.1 Examine the Bid Documents and promptly notify the person designated to receive
inquiries of any perceived errors, omissions, conflicts, or discrepancies in the Bid
Documents.
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1.4 SITE EXAMINATION

.1 Bidders to visit the site and familiarize themselves with conditions affecting the Work
before submitting a bid.

.2 Bidders’ only opportunity to visit the Place of the Work to be in conjunction with the
specified pre-bid meeting and site visit.

.3 Bidders visiting the Place of the Work to be accompanied at all times by a representative
of the Owner.

.4 Refer to 00 31 00 - Available Project Information which identifies available information
pertaining to the Project.

.5 By inference of the “Concealed or Unknown Conditions” GC in the General Conditions of
the Contract, Bidders to include in their bid price for non-concealed and known conditions
that are either visible or can be reasonably inferred from a site examination at the Place of
the Work before bid submission.

1.5 PRE-BID MEETING AND SITE VISIT
.1 A pre-bid meeting and site visit at the Place of the Work is scheduled June 29 at 1:00 pm
.2 All prime contract and major subcontract Bidders and suppliers are invited to attend but

attendance is not mandatory.
.3 Issues arising from the pre-bid meeting and site visit to be addressed as required in an

addendum to the Bid Documents. No meeting minutes will be issued. Bidders may not rely
upon any information given verbally or otherwise at the pre-bid meeting and site visit and
that is not confirmed by addendum

1.6 BID FORM SUPPLEMENTS

.1 Submit the following Bid Form Supplements together with the Bid Form:

.1 [Bid security as specified.]

.2 [Section 00 43 36 – Bid Form Supplement - List of Subcontractors.]

.2 The Owner may, after the bid closing time and before contract award, require any Bidder
to submit additional supplementary information about any aspect of the Bidder’s bid to
verify compliance with the Bid Documents.

1.7 BID SECURITY

.1 Bid Bond

.1 Submit with the bid a CCDC 220 form of bid bond in an amount of not less than 10%
of the bid price.

.2 Labour And Material Bond

.1 Provide within 10 calendar days after the date of contract award, to the Municipality
of North Grenville a duly executed labour and material payment bond. The labour
and material bond must be 50% percent of the Contract Price and must be accepted
as security by a bonding company
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.2 If Canada does not receive the required bond within the specified period, Canada
may terminate the Contract for default pursuant to the default provision of the
Contract.

.3 Performance Bond

.1 Provide within 10 calendar days after the date of contract award, to the Municipality
of North Grenville a duly executed Performance Bond in the amount of 50% of the bid
price.

.4 The bid bond to name the Municipality of North Grenville as the obligee and to be signed,
sealed, and dated by both Bidder and surety.

.5 Upon request, bid bonds of unsuccessful Bidders will be returned after the successful
Bidder has entered a Contract with the Owner and provided the specified contract
security, or earlier at the Owner’s discretion.

.6 In lieu of a bid bond, Bidders may submit a certified cheque or bank draft in favour of the
Municipality of North Grenville and in an amount of not less than 10 percent of the bid
price.

.7 Certified cheques and bank drafts will be returned to Bidders after the successful Bidder
has entered a contract with the Owner and has provided the specified Contract security,
or earlier at the Owner’s discretion.

1.8 BIDDER DEFAULT AND FORFEITURE OF BID SECURITY

.1 If a Bidder whose bid is accepted by the Owner in writing, without conditions, and within
the acceptance period specified in the Bid Documents, refuses or fails within 15 calendar
days after the date of issuance of the written acceptance of the bid, to sign a formal
agreement with the Owner for the performance of the Work and to provide contract
performance security as specified in the Bid Documents, the Bidder will be liable to the
Owner for the difference in money between the Bidder’s bid price and the amount for
which the Owner legally contracts with another party to perform the Work, if the latter
amount is in excess of the former, up to the maximum amount of the bid security provided.

1.9 TAXES

.1 Include in bid price all taxes and customs duties in effect at the time of the bid closing,
except for Value Added Taxes as defined in the CCDC standard form of contract.

1.10 CONTRACT TIME

.1 The Bidder, in submitting a bid, agrees to attain Substantial Performance of the Work by
the date specified in the Bid Form, which will become the Contract Time under the
Contract.

1.11 SUBSTITUTIONS

.1 Where the Bid Documents specify Products by proprietary name, the Consultant will
consider Bidder requests for approval of substitutions during the bid period, provided such
requests are received, in writing, at least seven days before the bid closing time and are in
accordance with the requirements specified in Section 01 25 00 – Substitution
Procedures. If the Consultant approves a substitution, the substitute Product will be
named in an addendum. Failure to follow the substitution procedures will result in the
request for approval of the substitution to be rejected.
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1.12 LIST OF SUBCONTRACTORS

.1 Complete and submit Section 00 43 36 – Bid Form Supplement – List of Subcontractors,
indicating those Subcontractors or Suppliers whose bids have been received by the
Bidder, which names the Bidder would be prepared to accept for the performance of the
work indicated.

.2 The purpose of this requirement is to protect the interests of subcontract bidders and the
integrity of the bidding process. Provided the List of Subcontractors has been properly
completed and submitted, the information will not be used in evaluating the Bids to
determine the lowest compliant bidder.

1.13 BID FORM SIGNING

.1 Complete the Bid Form in Section 00 41 13 - Bid Form – Stipulated Price as follows:

.1 Incorporated Company: Provide company name and name and signature of the duly
authorized signing representative(s). Insert under each signature the representative's
capacity to act on behalf of the company.

.2 Joint Venture: Each entity within the joint venture to execute the Bid Form as
specified.

.3 Partnership: Provide name of partnership and name and signature of duly authorized
representatives of the partnership.

.4 Sole Proprietorship: Provide name of sole proprietorship and name and signature of
sole proprietor in the presence of a witness who to also sign.

1.14 BID SUBMISSION

.1 Complete Bid Form, in its entirety, on the form provided and submit together with the
required Bid Form Supplements, completed in their entirety, in a sealed opaque envelope,
clearly identified on the outside with the following information:
.1 Bidder's name and address.
.2 Project name.

.2 Consent of Surety / Agreement to Bond:
.1 Submit with Bid Form and Bid Security, a Consent of Surety / Agreement to Bond,

stating that surety providing Bid Security is willing to supply Performance and Labour
and Materials Payment Bond specified.

.2 Include cost of bonds in Bid Price.
.3 Performance Assurance:

.1 Accepted Bidder to provide Performance and Labour and Materials Payment Bond as
described in Supplementary Conditions.

.2 Include cost of bonds in Bid Price.
.4 Insurance:

.1 Provide signed "Undertaking of Insurance" on standard form provided by insurance
company stating intention to provide insurance to Bidder in accordance with
insurance requirements of Contract Documents.

.5 Verbal, telephoned, fax, e-mail, or text message bids will not be accepted nor
acknowledged.
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1.15 BID MODIFICATION AND WITHDRAWAL

.1 A bid, including the Bid Form and Bid Form supplements, submitted in accordance with
these bidding requirements may be modified or withdrawn, provided the modification or
withdrawal request:

.1 Is in the form of a fax transmittal received at the fax number specified in "Bid Call”
article before the bid closing time, or

.2 Is in the form of a letter received at the address specified in “Bid Call” article before
the bid closing time, and

.3 States the project title, name of the Bidder, the nature of the modification or
withdrawal request, and

.4 Is signed by a duly authorized person.

.2 For bid closing time purposes, the official time of receipt of faxed bid modifications or
withdrawal requests will be the time of receipt automatically printed on the fax
transmission by the receiving fax machine.

.3 When a bid is withdrawn, a new bid may be submitted in accordance with the specified
requirements, provided it is received before the bid closing time.

.4 When submitting a modification directing a change in a bid price, do not reveal the original
amount nor the revised amount:

.1 On stipulated price bids, state only the amount to be added to or deducted from the
original bid price.

.2 On unit price bids, state only the amount to be added to or deducted from each
original unit price or lump sum in the Schedule of Prices. The Owner will adjust
extended amounts and the total bid price as required by the modification.

.5 When submitting a second or more modifications related to a particular bid price, ensure
that there is no ambiguity as to the intended bid price. The written modification to clearly
indicate whether:

.1 The bid price first submitted is being modified and any previous modifications are to
be disregarded, or

.2 A revised bid price derived from a previous modification is being modified.

.6 State addendum numbers received, if different from what was indicated on originally
submitted Bid Form.

.7 The Owner will assume no responsibility or liability for modifications or withdrawals that
are, for any reason, delayed, illegible, unclear as to intent, ambiguous, contrary to these
instructions, or otherwise improperly received. The Owner may disregard improperly
received modifications or withdrawals.

1.16 BIDDING IRREGULARITIES

.1 Bids with Bid Forms or required Bid Form Supplements that are improperly prepared,
signed or submitted contrary to these Instructions to Bidders, or that contain added
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conditions or other irregularities of any kind, may, at the Owner’s discretion, be rejected as
non-compliant.

.2 The Owner may accept or waive a minor and inconsequential irregularity. The
determination of what is, or is not, a minor and inconsequential irregularity, the
determination of whether to accept or waive such an irregularity, and the final
determination of whether the bid is compliant, to be at the Owner’s sole discretion.

.3 The following irregularities relate to what are considered mandatory bidding requirements.
These will not be considered minor and inconsequential and will cause the bid to be
rejected as non-compliant:

.1 Bid or Bid Form Supplement is received after the specified bid closing time.

.2 Required Bid Form or Bid Form Supplement is missing.

.3 Bid Form or Bid Form Supplement is not in the form provided or required.

.4 Bid bond is improperly completed or executed if such improper completion or
execution may render the bid bond unenforceable.

.5 A bid price is illegible, ambiguous, or unclear.

.6 One or more conditions are added to or submitted with the bid, the effect of which is a
material modification of the Bid Documents.

.7 Failure to indicate in the Bid Form the addendum number(s) of all addenda received.

1.17 BID ACCEPTANCE PERIOD

.1 Bids to remain open to acceptance by the Owner and to be irrevocable until another
Bidder enters a contract with the Owner for performance of the Work or until expiry of the
bid acceptance period stated in the Bid Form, whichever occurs first.

.2 After bid closing and before expiry of the bid acceptance period stated in the Bid Form,
the Owner may request all Bidders to agree to an extension of the originally specified bid
acceptance period. In such case the bid acceptance period to be extended subject to the
Bidder, whose bid the Owner wishes to accept, having agreed in writing to the extension.

1.18 BID ACCEPTANCE

.1 The lowest or any bid will not necessarily be accepted and the Owner may reject any and
all bids.

.2 The Contract to be established when the successful Bidder receives from the Owner a
written notification accepting the bid without any conditions. If the Owner’s written
notification accepting the bid contains, or is subject to, any conditions, the Contract to be
established when the Bidder accepts all such conditions in writing or when the parties
execute the agreement.

.3 If the lowest compliant bid exceeds the Owner’s budget, and the Owner is unwilling or unable
to award a contract at the bid price, the Owner may:

.1 Negotiate, with the lowest compliant Bidder only, changes to the Bid Documents and a
reduced bid price acceptable to the Owner, or
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.2 Invite the three lowest compliant Bidders (only) to re-bid on modified Bid Documents
under a new bid call.

1.19 INTERPRETATION AND MODIFICATION OF BID DOCUMENTS

.1 If an inquiry requires an interpretation or modification of the Bid Documents, the response
to that inquiry to be issued in the form of a written Addendum only, to ensure that all
Bidders base their bids on the same information.

.2 Replies to inquiries or interpretations or modifications of the Bid Documents made by e-
mail, verbally, or in any manner other than a written Addendum, will not form part of the
Bid Documents and will not be binding.

1.20 ADDENDA

.1 Addenda may be issued to modify the Bid Documents in response to Bidder inquiries or
as may be considered necessary.

.2 All addenda issued during the bid period to become part of the Bid Documents.

.3 No addenda will be issued later than three Working Days before the bid closing time.

.4 Each Bidder to ascertain before bid submission that it has received all addenda issued
during the bid period and to indicate in the Bid Form the addendum number(s) of all
addenda received.

1.21 INQUIRIES

.1 Direct all inquiries in writing, via e-mail to:

Mark Guy
Director of Parks, Recreation and Culture
Municipality of North Grenville
E-mail: mguy@northgrenville.on.ca

.2 Submit inquiries as early as possible in the bid period and not less than five Working Days
before the bid closing time. Inquiries received after this time may not receive a response.

END OF SECTION

mailto:mguy@northgrenville.on.ca
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Part 1 General

1.1 GENERAL

.1 The Available Project Information is the referenced attachments and are part of the
Procurement and Contracting Requirements for Project.

.2 The reports provide Owner's information for Bidders' convenience and are intended to
supplement rather than serve in place of Bidders' own investigations. The reports are not
a warranty of existing conditions.

.3 Bidders are required to submit their bids upon the express condition that they are to have
satisfied themselves before bidding, by personal examination of the location of the
proposed works, or by such other means as they may prefer, as to the actual conditions
and requirements of the Work.

.4 Direct all questions pertaining to the geotechnical investigation to the report's author.

1.2 GEOTECHNICAL INVESTIGATION REPORT

.1 A copy of a report of subsurface investigation and geotechnical evaluation made at the
building site is available to the Bidders through the Owner’s procurement process, titled
as follows:

Titled: Geotechnical Investigation
Riverside Park
New Building Facility, Splashpad and Rink
Kemptville, ON

Author: Patterson Group
Reference: Report PG6017-1
Dated: November 4, 2021.

.2 The sub-surface investigation information indicates properties of the soils and
recommendations for the design of foundations and was prepared primarily for the use of
the Consultant. The recommendations given are not to be construed as a requirement of
the Contract unless also contained in the Contract Documents.

.3 The geotechnical investigation report includes other referenced reports do not form part
of the Contract Documents.

.5 The report, by its nature, cannot reveal all conditions that exist or can occur on the site.
Should sub-surface conditions, in the opinion of the Consultant, be found to vary
substantially from the report, changes in the design and construction of foundations will
be made, with resulting credits or expenditures to the Contract Price accruing to the
Owner.

.6 The subsurface investigation is furnished by the Owner to the Contractor and is provided
only for the ease of reference. The Owner and the Consultant assume no responsibility
for the accuracy or completeness of the information contained in the report.

.7 Direct all questions pertaining to the geotechnical investigation to the report's author.
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1.3 EXISTING DESIGNATED SUBSTANCES SURVEY
.1 A designated substance survey was completed. A copy of the detailed designated

substances survey report made at the building site is available to the Bidders through the
Owner’s procurement process. The report is for information only.

Titled: Designated Substance Report, Pool House,
26 Reuben Street, Kemptville, ON.

Author: Ottawa Contaminant Solutions.
Reference: 127-21-001
Dated: November 2021.

.2 Direct questions pertaining to designated substance survey report to report’s author.

Part 2 Products

2.1 NOT USED

.1 Not Used

Part 3 EXECUTION

3.1 NOT USED

.1 Not Used.

END OF SECTION
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Project/Contract: Municipality of North Grenville – Pool House

From (Bidder):

__________________________________________________________

(business name)

__________________________________________________________

(street address or postal box number)

__________________________________________________________

(city/town, province, and postal code)

To (Owner): Municipality of North Grenville
285 County Road 44
Kemptville, ON

We, the undersigned, having examined the Bid Documents for the above named Municipality of North
Grenville – Pool House, including Addendum Number(s) __________, and having visited the Place of
the Work, hereby offer to perform the Work in accordance with the Bid Documents, for the stipulated
[base bid] price of:

$ ______________________________________in Canadian dollars, excluding Value Added Taxes.
(amount in figures)

We, the undersigned, declare that:

1. we are qualified to perform the Work in accordance with the Bid Documents and our bid price
covers all obligations and things necessary for the performance of the Work,

2. our bid price includes the allowance(s) specified in Section 01 21 00 – Allowances,

3. we agree to attain Substantial Performance of the Work in June of 2023 after receiving notice
of contract award,

4. we have arrived at this bid without collusion with any competitor,

5. all bid form supplements called for by the Bid Documents form an integral part of this bid, and

6. this bid is open to acceptance by the Owner for a period of 30 calendar days from the bid
closing time.
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Signatures

Signed and submitted by:

__________________________________________
(business name)

__________________________________________
(name and title of authorized signing representative)

__________________________________________
(signature of authorized signing representative)

__________________________________________
(name of witness, if business is sole proprietorship)

__________________________________________
(signature of witness, if business is sole proprietorship)

__________________________________________
(name and title of authorized signing representative)

__________________________________________
(signature of authorized signing representative)

Dated this ____________________________ day of

___________________________________, 20_____.

END OF SECTION
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Project: Project Number:

To: From:

Attention: Date:

Spec Section No.: Spec Section Name:

Page: Article / Paragraph: Description:

Proposed Substitution:

Manufacturer: Address:

Phone: Web Address:

Trade Name: Model No.:

History:  New product  1-4 years old  5-10 years old  More than 10 years old

Differences between proposed substitution and specified product:

 Point-by-point comparative data attached – REQUIRED BY CONSULTANT

Supporting Data Attached:  Drawings  Product Data  Samples  Tests  Reports
 Description of Changes to Contract Documents 

Reason for not providing specified item:

Similar Installation (If Available):
Project: Architect:
Address: Owner:

Date Installed:

Proposed substitution affects other parts of Work:  No  Yes, explain:

Proposed substitution changes Contract Price:
 NO  YES  Add  Deduct $

Proposed substitution changes Contract Time:

 NO  YES  Add  Deduct $
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Undersigned certifies:
 Proposed substitution has been fully investigated and determined to be equal or superior in all respects to specified

product.
 Same warranty will be furnished for proposed substitution as for specified product.
 Same maintenance service and source of replacement parts, as applicable, is available.
 Proposed substitution will have no adverse effect on other trades and progress schedule.
 Cost data as stated above is complete. Claims for additional costs related to accepted substitution which may subsequently

become apparent are to be waived.
 Proposed substitution does not affect dimensions and functional clearances.
 Payment will be made for changes to building design, including Consultant design, detailing and construction costs caused

by the substitution.
 Coordination, installation, and changes in the Work as necessary for accepted substitution will be complete in all respects.

Submitted by:

Signed by:

Firm:

Address:

Telephone: Email:

List attachments:

Consultant’s REVIEW AND ACTION
 Substitution approved – Make submittals in accordance with Specification Section 01 33 00 – Submittal Procedures.
 Substitution approved as noted – Make submittals in accordance with Specification Section 01 33 00 – Submittal Procedures.
 Substitution rejected – Use specified materials.
 Substitution Request received too late – Use specified materials.

Signed by (Consultant): Date:

Additional Comments:  Contractor  Subcontractor  Supplier  Manufacturer
 Consultant  Other

END OF SECTION
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Project/Contract: Municipality of North Grenville – Pool House

From (Bidder): _________________________________________________________________
(business name)

We, the above-named Bidder, have received bids from the Subcontractors or Suppliers named below
for the items of work requested, and are prepared to accept these names for the performance of
these items of work.

Item of Work Name of Subcontractor or Supplier
.1 Civil Engineering

.2 Landscaping

.3 Rink Refrigeration
System

.4 Splash Pad Equipment
supplier / installer

.5 Foundation

.6 Concrete Masonry
Block

.7 Tilt-Up Concrete
Panels

.8 Mechanical

.9 Electrical

END OF SECTION
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Part 1 General

1.1 GENERAL

.1 These Supplementary Conditions are to apply to the Work of this project.

.2 They are to be read in conjunction with the General Conditions of the Stipulated Price
Contract CCDC 2 (2020).

Part 2 Agreement Between Owner and Contractor

2.1 ARTICLE A-3 CONTRACT DOCUMENTS

.1 Add:
1. The Specifications listed in Section 00 01 10 - Table of Contents.
2. Addenda issued during the bidding period.

2.2 ARTICLE A-5 PAYMENT

.1 Amend 5.1 to read: ".... subject to a holdback of ten percent (10%), the Owner shall:"

2.3 ARTICLE A-6 RECEIPT OF AND ADDRESSES FOR NOTICES IN WRITING

.1 Delete Article A-6.1 and substitute new article 6.1:
"6.1 Notices in Writing between the parties or between them and the Consultant shall

be considered to have been received by the addressee on the date of receipt if
delivered by hand or by commercial courier or if sent during normal business
hours by fax and addressed as set out below. Such Notices in Writing will be
deemed to be received by the addressee on the next business day if sent by fax
after normal business hours or if sent by overnight commercial courier. Such
Notices in Writing will be deemed to be received by the addressee on the fifth
Working Day following the date of mailing, if sent by pre-paid registered post,
when addressed as set out below. An address for a party may be changed by
Notice in Writing to the other party setting out the new address in accordance
with this Article.

2.4 ARTICLE A-7 LANGUAGE OF THE CONTRACT

.1 Amend 7.1 to read: ".... the English language to prevail."

2.5 NEW ARTICLE A-9 EXECUTION OF AGREEMENT

.1 Add new Article:
"ARTICLE A-9 EXECUTION
9.1 This agreement to be executed in triplicate by both parties."

Part 3 Definitions

3.1 DEFINITIONS 4 AND 12:

.2 Add to Definition 4: "...The Consultant is Architectute49 Inc. Wherever in the
specifications or on the drawings, the word "Engineer", "Architect", or "Consultant" is
used, it is to mean the Consultant as defined above."

.3 Add to Definition 12: "...The Owner or Owners means the Municipality of North Grenville.
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3.2 NEW DEFINITIONS

.1 Add Definition 6a:
"6a. Furnish / Supply / Provide
Furnish, Supply, and Provide means procure or fabricate materials, equipment, or
components, or perform services to the extent indicated. Where used with respect to
materials, equipment or components, the terms are to include delivery to the Place of
Work but is not intended to include the installation of the item, either temporary or final.

.2 Add Definition 6b:
"6b. Install
Install means place materials, including fastenings and adhesives, equipment or
components related to definition 6a, including the receiving, unloading, transporting,
storage, uncrating and installing, and the performance of such testing and final work as is
compatible with the degree of installation specified."

.3 Add Definition 19a:
"19a.Submittals
Submittals are documents or items required by the Contract Documents to be provided
by the Contractor, such as:
- Shop Drawings, samples, models, mock-ups to indicate details or characteristics, before
the portion of the Work that they represent can be incorporated into the Work; and
- As-built drawings and manuals to provide instructions to the operation and maintenance
of the Work.

Part 4 The General Conditions of the Stipulated Price Contract

4.1 GENERAL

.1 Where a General Condition or paragraph of the General Conditions of the Stipulated
Price Contract is deleted by these Supplementary Conditions, the numbering of the
remaining General Conditions or paragraphs to remain unchanged, and the numbering of
the deleted item will be retained, unused.

4.2 GC 1.1 CONTRACT DOCUMENTS

.1 Add to the end of subparagraph 1.1.6.2:
"..... except where the Consultant shall be indemnified as a third party beneficiary as
provided in subparagraphs 9.2.7.4, 9.5.3.4 and in 13.1.2."

4.3 GC 2.2 ROLE OF THE CONSULTANT

.1 In paragraph 2.2.8, add at the end: "...The Owner and the Contractor to waive any claims
against the Consultant arising out of the making of such interpretations and findings in
accordance with paragraphs 2.2.6., 2.2.7. and 2.2.8".

.2 In paragraph 2.2.13, add the words "...which are provided...." before the words "....in
accordance....".
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4.4 GC 2.4 DEFECTIVE WORK

.1 Add new subparagraphs 2.4.1.1 and 2.4.1.2:
"2.4.1.1 The Contractor to rectify, in a manner acceptable to the Owner and the
Consultant, all defective work and deficiencies throughout the Work, whether or not they
are specifically identified by the Consultant.

.2 2.4.1.2 The Contractor to prioritize the correction of any defective work which, in the sole
discretion of the Owner, adversely affects the day to day operation of the Owner.”

4.5 GC 3.1 CONTROL OF WORK

.1 Add new paragraph 3.1.3:
"3.1.3 Before commencing individual procurement, fabrication and construction activities,
the Contractor to verify, at the Place of the Work, all relevant measurements and levels
necessary for proper and complete fabrication, assembly and installation of the Work and
to further carefully compare such field measurements and conditions with the
requirements of the Contract Documents. Where dimensions are not included or exact
locations are not apparent, the Contractor to immediately notify the Consultant in writing
and obtain written instructions from the Consultant before proceeding with any part of the
affected work."

4.6 GC 3.7 LABOUR AND PRODUCTS

.1 Add new paragraph 3.7.4:
"3.7.4 The Contractor is responsible for the safe on-site storage of Products and their
protection (including Products supplied by the Owner and other contractors to be installed
under the Contract) in such ways as to avoid dangerous conditions or contamination to
the Products or other persons or property and in locations at the Place of the Work to the
satisfaction of the Owner and the Consultant. The Owner to provide all relevant
information on the Products to be supplied by the Owner."

4.7 GC 3.8 SHOP DRAWINGS

.1 Add the words "....AND OTHER SUBMITTALS" to the title after "SHOP DRAWINGS".

.2 In paragraphs 3.8.1, 3.8.2, 3.8.3, 3.8.5, 3.8.6, and 3.8.7, add "....and Submittals" after the
words "Shop Drawings".

.3 In paragraph 3.8.5, delete the last sentence.

.4 In paragraph 3.8.7, delete the words "....with reasonable promptness so as to cause no
delay in the performance of the Work." and replace with ".....within 10 working days or
such longer period as may be reasonably required."

4.8 NEW GC 3.9 PERFORMANCE BY CONTRACTOR

.1 Add new General Conditions 3.9.1 and 3.9.2:
"3.9.1 In performing its services and obligations under the Contract, the Contractor to
exercise a standard of care, skill and diligence that would normally be provided by an
experienced and prudent Contractor supplying similar services for similar projects. The
Contractor acknowledges and agrees that throughout the Contract, the Contractor's
obligations, duties and responsibilities to be interpreted in accordance with this standard.
The Contractor to exercise the same standard of due care and diligence in respect of any
Products, personnel, or procedures which it may recommend to the Owner.
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3.9.2 The Contractor further represents, covenants and warrants to the Owner that:
.1 The personnel it assigns to the Project are appropriately experienced;
.2 It has a enough staff of qualified and competent personnel to replace its

designated supervisor and project manager, subject to the Owner's approval, in
the event of death, incapacity, removal or resignation.”

4.9 GC 4.1 CASH ALLOWANCES

.1 Delete paragraph 4.1.7 in its entirety and substitute with new paragraph 4.1.7:
"4.1.7. At the commencement of the Work, the Contractor to prepare for the review and
acceptance of the Owner and the Consultant, a schedule indicating the times, within the
schedule referred to in GC 3.4, that items called for under cash allowances and items
that are specified to be Owner purchased and Contactor installed or hooked up are
required at the site to avoid delaying the progress of the Work.”

.2 .4 Add new paragraph 4.1.8:
"4.1.8 The Owner reserves the right to call, or to have the Contractor call, for competitive
bids for portions of the Work, to be paid for from cash allowances."

4.10 GC 6.4 CONCEALED OR UNKNOWN CONDITIONS

.1 Add new subparagraph 6.4.5:
"6.4.5 The Contractor confirms that, before bidding the Project, it carefully investigated
the Place of the Work and applied to that investigation the degree of care and skill
described in paragraph 1.1.3, given the amount of time provided between the issue of the
bid documents and the actual closing of bids, the degree of access provided to the
Contractor before submission of bid, and the sufficiency and completeness of the
information provided by the Owner. The Contractor is not entitled to compensation or to
an extension of the Contract Time for conditions which could reasonably have been
ascertained by the Contractor by such careful investigation undertaken before the
submission of the bid.”

4.11 GC 6.5 DELAYS

.1 At the end of paragraph 6.5.1, delete the period and substitute the following words:
", but excluding any consequential, indirect or special damages."

.2 Add new subparagraph 6.5.6:
"6.5.6 If the Contractor is delayed in the performance of the Work by an act or omission
of the Contractor or anyone employed or engaged by the Contractor directly or indirectly,
or by any cause within the Contractor's control, then the Contract Time to be extended for
such reasonable time as the Consultant may decide in consultation with the Contractor.
The Owner is to be reimbursed by the Contractor for all reasonable costs incurred by the
Owner as the result of such delay, including all services required by the Owner from the
Consultant as a result of such delay by the Contractor and, in particular, the cost of the
Consultant's services during the period between the date to attain Ready-for-Takeover
stated in Article A-1 of the CCDC 2 Contract as the same may be extended through the
provisions of these General Conditions and any later, actual date of Ready-for-Takeover
achieved by the Contractor.”

4.12 GC 6.6 CLAIMS FOR A CHANGE IN CONTRACT PRICE

.1 In paragraph 6.6.5. add the words "....as noted in paragraph 6.6.3....." after the words
".....of the claim....." and at the end of paragraph 6.6.5, delete the period and add the
words ".....and the Consultant."
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4.13 NEW GC 6.7 OVERHEAD AND PROFIT MARGINS

.1 Add new GC 6.7:
"6.7 CONTRACTOR'S FEE FOR CHANGES IN THE CONTRACT PRICE
6.7.1 For authorized changes in the Work the following maximum fees shall be charged:
.1 Contractor, Own Forces - Hire of equipment, labour and material cost plus 10%

overhead and profit for the Contractor.
.2 Contractor, Work Performed by Subcontractor - Subcontractor's hire of

equipment, labour and materials cost plus 5% overhead and profit for Contractor.
.3 Subcontractor - Hire of equipment labour and materials cost plus 10% overhead

and profit for Subcontractor.
6.7.2 The mark-ups referred to in 6.7.1 above are to be all inclusive of administration and
implementation costs attending changes in the Work at the Contractor's and
Subcontractor's principal place of business and at the site.
6.7.3 No supervision costs by the Contractor for his superintendent or foremen are to be
charged on extra work which is done before the Substantial Performance of the Work.
6.7.4 No extra charge is to be made for the hire of equipment for extra work if said
equipment was required for the original work and the extra work can be performed in the
same time period.
6.7.5 Charges for any item or items over and above the demonstrated actual costs plus
the maximum percentage markups specified will not be considered by the Consultant in
the valuation assessment.
6.7.6 In the computation of the value of changes which include both extras and credits, all
credits are to be deducted from the total sum of the extra before statutory charges or
overhead and profit are added."

4.14 GC 9.1 PROTECTION OF WORK AND PROPERTY

.1 Delete subparagraph 9.1.1.1 in its entirety and substitute new subparagraph 9.1.1.1:
"9.1.1.1 errors in the Contract Documents which the Contractor could not have
discovered applying the standard of care described in paragraph 3.9.1; or".

.2 Delete paragraph 9.1.2 in its entirety and substitute the following new paragraph 9.1.2:
"9.1.2 Before commencing any Work, the Contractor shall determine the locations of all
underground utilities and structures indicated in the Contract Documents or that are
discoverable by applying to an inspection of the Place of Work to the degree of care and
skill described in paragraph 3.9.1."

4.15 GC 9.2 TOXIC AND HAZARDOUS SUBSTANCES

.1 Add to paragraph 9.2.6 after the word "responsible", the following new words:
"....or whether any toxic or hazardous substances or materials already at the Place of the
Work (and which were then harmless or stored, contained or otherwise dealt with in
accordance with legal and regulatory requirements) were dealt with by the Contractor or
anyone for whom the Contractor is responsible in a manner which does not comply with
legal and regulatory requirements, or which threatens human health and safety or the
environment, or material damage to the property of the Owner or others,...."

.2 In subparagraph 9.2.7.4., add "....and the Consultant...." after the word "Contractor".

.3 Add to paragraph 9.2.8 after the word "responsible", the following new words:
"...., or that any toxic or hazardous substances or materials already at the Place of the
Work (and which were then harmless or stored, contained or otherwise dealt with in
accordance with legal and regulatory requirements) were dealt with by the Contractor or
anyone for whom the Contractor is responsible in a manner which does not comply with
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legal and regulatory requirements, or which threatens human health and safety or the
environment, or material damage to the property of the Owner or others,...."

4.16 GC 9.5 MOULD

.1 In subparagraph 9.5.3.4., add "....and the Consultant...." after the word "Contractor".

4.17 GC 10.2 LAWS, NOTICES, PERMITS, AND FEES

.1 Delete from the first line of paragraph 10.2.5 the word, "The...." and substitute with the
words: "Subject to paragraph 3.9.1, the...."

4.18 GC 13.1 INDEMNIFICATION

.1 Add new subparagraph 13.1.1.3:
"13.1.1.3 The Contractor to indemnify and hold harmless the Consultant, its agents and
employees from and against claims, demands, losses, costs, damages, actions, suits or
proceedings by third parties that arise out of, or are attributable to, the Contractor's
performance of the Contract, provided such claims are attributable to bodily injury,
sickness, disease, or death, or to injury to or destruction of tangible property, and caused
by negligent acts or omissions of the Contractor or anyone for whose acts the Contractor
may be liable, and made in writing within a period of 6 years from the
Ready-for-Takeover date as set out in the certificate of Substantial Performance of the
Work, or within such shorter such period as may be prescribed by any limitation statute of
the province or territory of the Place of Work.

4.19 GC 12.3 WARRANTY

.1 Delete from the first line of paragraph 12.3.2 the word, "The...." and substitute with the
words: "Subject to paragraph 3.9.1, the....".

.2 Add new paragraphs 12.3.7, 12.3.8 and 12.3.9:
"12.3.7 Warranty periods to recommence on remedy of defective work.
12.3.8 The carrying out of replacement work and making good of defects to be executed
at times convenient to the Owner and this may require work outside of normal working
hours at the Contractor's expense.
12.3.9 Before the expiry of the warranty period, the Owner reserves the right to carry out
a detailed and exhaustive inspection of the Work with regard to all work performed under
the Contract."

END OF SECTION
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Part 1 General

1.1 WORK OF THIS CONTRACT
.1 The Work of this Contract comprises the following:

.1 Municipal Address: 29 Reuben Crescent, Kemptville, ON.

.2 Contract includes work, materials and procedures indicated on drawings and in
specifications and other documents referenced or related to this project.

.3 General Description: Work of this Contract, identified as Project No 219-00153-
00, consists of general construction of a new one-storey building. Work of this
Contract also includes demolition of an existing roof structure located on site.

1.2 SPECIFICATIONS LANGUAGE AND STYLE

.1 These specifications are written in the imperative mood and in streamlined form. The
imperative language is directed to Contractor, unless stated otherwise.

.2 Fulfill and perform all indicated requirements whether stated imperatively or otherwise.

.3 When used in the context of a Product, read the word “provide” to mean “supply and
install to result in a complete installation ready for its intended use”.

1.3 CONTRACT METHOD AND DOCUMENTS
.1 Construct Work under single stipulated price contract.

.2 Contract to be based on 2020 edition, Canadian Construction Documents Committee
Document CCDC 2.

.3 Owner to supply Contractor with a complete set of Contract Documents in electronic form
before commencement of the Work. Contractor may print hard copies for construction
purposes as required.

1.4 CONTRACTOR’S USE OF PREMISES
.1 Except as otherwise specified, Contractor has unrestricted use of Place of the Work from

time of Contract award until Ready-for-Takeover.

.2 Confine Construction Equipment, Temporary Work, storage of Products, waste products
and debris, and all other construction operations to limits required by laws, ordinances,
permits, and Contract Documents, whichever is most restrictive. Do not unreasonably
encumber Place of the Work.

1.5 WORK AND PRODUCTS SUPPLIED BY OTHERS
.1 Co-operate with Owner and other contractors in carrying out their respective works and

carry out instructions from Consultant so that work may be carried out smoothly, without
interfering with or delaying work under this Contract or work by Owner.

.2 Coordinate the Work of this Contract with work performed by Owner and other
contractors. If any part of Work under this Contract depends for its proper execution or
result upon work of another contractor, report promptly to Consultant, in writing, any
defects which may interfere with proper execution of Work.
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1.6 CONTRACTOR USE OF PREMISES
.1 Restricted use of site until Substantial Performance.

.1 Construction site limits to be coordinated with Owner to reduce impact on
adjacent parking stalls to shortest possible duration.

.2 Obtain and pay for use of additional storage or work areas needed for operations under
this Contract.

.3 Remove or alter existing work to prevent injury or damage to portions of existing work
which remain.

.4 Repair or replace portions of existing work which have been altered during construction
operations to match existing or adjoining work, as directed by Consultant.

.5 At completion of operations condition of existing work: equal to or better than that which
existed before new work started.

1.7 RESPONSIBILITIES
.1 Contractor Responsibilities:

.1 Arrange for delivery of shop drawings, product data, samples, manufacturer's
instructions, and certificates to Consultant.

.2 Arrange and pay for delivery to site in accordance with Progress Schedule.

.3 Inspect deliveries jointly with Owner.

.4 Receive and unload products at site.

.5 Handle products at site, including uncrating and storage.

.6 Protect products from damage, and from exposure to elements.

.7 Assemble, install, connect, adjust, and finish products.

.8 Provide installation inspections required by public authorities.

.9 Arrange for replacement of damaged, defective, or missing items.

.10 Arrange for manufacturer's field services; arrange for and deliver manufacturer's
warranties and bonds to Consultant.

.2 Schedule of Owner furnished items:

.1 Soap Dispensers.

.2 Toilet Paper Dispensers.

.3 Paper Towel Dispensers.

.4 Exterior pedestal signage (2 of). Refer to detail sketch for extent of work.

1.8 EXISTING SERVICES
.1 Notify, Consultant and utility companies of intended interruption of services and obtain

required permission.

.2 Where Work involves breaking into or connecting to existing services, give Consultant 48
hours notice for necessary interruption of mechanical or electrical service throughout
course of work. Minimize duration of interruptions. Carry out work at times as directed by
governing authorities with minimum disturbance to pedestrian, vehicular traffic, and
tenant operations.

.3 Provide alternative routes for pedestrian and vehicular traffic.
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.4 Establish location and extent of service lines in area of work before starting Work. Notify
Consultant of findings.

.5 Submit schedule to and obtain approval from Consultant for any shut-down or closure of
active service or facility including power and communications services. Adhere to
approved schedule and provide notice to affected parties.

.6 Provide temporary services when directed by Consultant to maintain critical building and
tenant systems.

.7 Provide adequate bridging over trenches which cross sidewalks or roads to permit normal
traffic.

.8 Where unknown services are encountered, immediately advise Consultant, and confirm
findings in writing.

.9 Protect, relocate, or maintain existing active services. When inactive services are
encountered, cap off in manner approved by authorities having jurisdiction.

.10 Record locations of maintained re-routed, and abandoned service lines.

.11 Construct barriers in accordance with Section 01 56 00 - Temporary Barriers and
Enclosures.

1.9 DOCUMENTS REQUIRED
.1 Maintain at job site, copies of each document as follows:

.1 Contract Drawings.

.2 Specifications.

.3 Addenda.

.4 Reviewed Shop Drawings.

.5 List of Outstanding Shop Drawings.

.6 Change Orders.

.7 Other Modifications to Contract.

.8 Field Test Reports.

.9 Copy of Approved Work Schedule.

.10 Health and Safety Plan and Other Safety Related Documents.

.11 Other documents as specified.

Part 2 Products

2.1 NOT USED

Part 3 Execution

3.1 NOT USED

END OF SECTION
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Part 1 General

1.1 GENERAL

.1 Inclusion of Cash Allowances in Bid Price is not to be construed as implying that any or
all of the Cash Allowances will be expended.

1.2 INSPECTION AND TESTING SERVICES

.1 Unless noted otherwise, inspection and testing will be carried out by independent
inspection companies appointed by the Owner and invoices will be paid by Owner
directly. Inspection and testing required for the Mechanical and Electrical Work to be
carried out and paid for by their respective trade.

.2 Include in Contract Price costs associated with testing services, including provision of
materials, coordinating assistance, overhead and profit.

.3 Refer to Section 01 45 00, Quality Control, and the following Sections for further details:
.1 Section 31 05 16 and 31 23 33 and 32 11 16 and 32 11 23 Compaction Tests.
.2 Concrete Tests: Section 03 30 00 – Cast-In-Place Concrete
.3. Til-Up Panels: Section 03 47 13 – Tilt-Up Concrete.
.4 Mortar Tests: Section 04 05 12 - Mortar and Grout for Masonry.
.5 Section 32 12 16 Asphalt Tests.
.6 Refrigerant System: Section 13 18 13 - Ice Rink Floor Systems.
.7   Soil Bearing Capacity.

1.3 CASH ALLOWANCES

.1 Cash Allowances cover only the net cost to the Contractor of the items, materials,
services, or contract referred to, as verified by invoices to be submitted.

.2 The Contract Price, and not the cash allowance, includes construction machinery and
equipment, unloading, handling, storage, installation, coordination, supervision, overhead
and profit and other costs necessary to incorporate the products, services, or Contracts
into the project, except as otherwise noted.

.3 Prepare a schedule to the Consultant's acceptance, to show when items called for under
Cash Allowances to be authorized by the Consultant for ordering purposes so that the
progress of the Work will not be delayed.

.4 Provide the following Cash Allowances:
.1 Compaction Testing: $5,500.
.2 Concrete Testing: $7,500.
.3 Mortar and Grout Testing: $3,500.
.4 Asphalt Testing: $4,500.
.5 Refrigerant System Testing: $15,000.

Total Testing Allowance: $41,500
Part 2 Products
2.1 NOT USED

Part 3 Execution
3.1 NOT USED

END OF SECTION
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Part 1 General

1.1 SUMMARY
.1 Section includes administrative and procedural requirements for substitutions during the

construction period.

.2 Related Sections:

.1 Section 01 61 00 – Common Product Requirements, for requirements for
submitting comparable product submittals for products by listed manufacturers.

.2 Divisions 02 through 49 Sections for specific requirements and limitations for
substitutions.

1.2 DEFINITIONS
.1 In this Section “Substitution” means a Product, a manufacturer, or both, not originally

specified in Contract Documents by proprietary name but proposed for use by Contractor
in place of a Product, a manufacturer, or both, specified by proprietary name.

.1 Substitutions for Cause:  Changes proposed by Contractor that are required due
to changed Project conditions, such as unavailability of product, regulatory
changes, or unavailability of required warranty terms.

.2 Substitutions for Convenience:  Changes proposed by Contractor or Owner that
are not required to meet other Project requirements but may offer advantage to
Contractor or Owner.

1.3 SUBSTITUTION PROCEDURES
.1 Contractor may propose a Substitution wherever a Product or manufacturer is specified

by proprietary name(s), unless there is accompanying language indicating that
Substitutions will not be considered.

.2 Contractor may propose a Substitution wherever a Product or manufacturer is specified
by proprietary name(s) and accompanied by language such as "or equal", "or approved
equal", or other similar words. Do not construe such language as an invitation to
unilaterally provide a Substitution without Consultant’s prior acceptance in writing. Do not
order or install any Substitution without a Supplemental Instruction or Change Order.

.3 Provided a proposed Substitution submission includes all of the information specified in
this Section under Submission Requirements For Proposed Substitutions, Consultant will
promptly review and accept or reject the proposed Substitution.

.4 Consultant may accept a Substitution if satisfied that:

.1 The proposed substitute Product is the same type as, can perform the same
functions as, interfaces with adjacent work the same as, and meets or exceeds the
standard of quality, performance and, if applicable, appearance and maintenance
considerations, of the specified Product,

.2 The proposed substitute manufacturer has capabilities comparable to the specified
manufacturer, and

.3 The Substitution provides a benefit to Owner.
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.5 If Contractor fails to order a specified Product or order a Product by a specified
manufacturer in adequate time to meet Contractor’s construction schedule, Consultant
will not consider that a valid reason to accept a Substitution.

.6 If Consultant accepts a Substitution and subject to Owner’s agreement, the change in the
Work will be documented in the form of a Supplemental Instruction or Change Order.

.7 If a Substitution is accepted in the form of a Supplemental Instruction or Change Order,
Contractor to not revert to an originally specified Product or manufacturer without
Consultant’s prior written acceptance.

1.4 SUBMISSION REQUIREMENTS FOR PROPOSED SUBSTITUTIONS
.1 Include with each proposed Substitution the following information:

.1 Submit electronic copy of each request for consideration.  Identify product or
fabrication or installation method to be replaced.  Include Specification Section
number and title and Drawing numbers and titles.

.2 Identification of the Substitution, including product name and manufacturer’s
name, address, telephone numbers, and web site.

.3 Reason(s) for proposing the Substitution.

.4 A statement verifying that the Substitution will not affect the Contract Price and
Contract Time or, if applicable, the amount and extent of a proposed increase or
decrease in Contract Price and Contract Time on account of the Substitution.

.5 A statement verifying that the Substitution will not affect the performance [or
warranty] of other parts of the Work.

.6 Manufacturer’s Product literature for the Substitution, including material
descriptions, compliance with applicable codes and reference standards,
performance and test data, compatibility with contiguous materials and systems,
and environmental considerations.

.7 Product samples as applicable.

.8 A summarized comparison of the physical properties and performance
characteristics of the specified Product and the Substitution, with any significant
variations clearly highlighted.

.9 Availability of maintenance services and sources of replacement materials and
parts for the Substitution, as applicable, including associated costs and time
frames.

.10 If applicable, estimated life cycle cost savings resulting from the Substitution.

.11 Details of other projects and applications where the Substitution has been used.

.12 Identification of any consequential changes in the Work to accommodate the
Substitution and any consequential effects on the performance of the Work as a
whole. A later claim for an increase to the Contract Price or Contract Time for
other changes in the Work attributable to the Substitution will not be considered.
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.13 Substitution Request Form:  Use PDF form provided in the Project Manual, at the
end of this Section. Submit completed form and supplementary documentation
required for consideration.

.14 Consultant's Action:  If necessary, Consultant will request additional information
or documentation for evaluation within seven days of receipt of request for
substitution. Consultant will notify Contractor of acceptance or rejection of
proposed substitution within 15 days of receipt of request, or seven days of
receipt of additional information or documentation, whichever is later.
.1 Forms of Acceptance:  Change Order, Change Directive, or

Supplemental Instructions for minor changes in the Work.
.2 Use product specified if Consultant does not issue a decision on use of

proposed substitution within time allocated.

.15 Conditions: Consultant will consider Contractor's request for substitution when
following conditions are satisfied.  If following conditions are not satisfied,
Consultant will return requests without action, except to record noncompliance
with these requirements:
.1 Requested substitution is consistent with Contract Documents and will

produce indicated results.
.2 Requested substitution provides sustainable design characteristics that

specified product provided.
.3 Substitution request is fully documented and properly submitted.
.4 Requested substitution will not adversely affect Contractor's construction

schedule.
.5 Requested substitution has received necessary approvals of authorities

having jurisdiction.
.6 Requested substitution is compatible with other portions of Work.
.7 Requested substitution has been coordinated with other portions of

Work.
.8 Requested substitution provides specified warranty.
.9 If requested substitution involves more than one contractor, requested

substitution has been coordinated with other portions of Work, is uniform
and consistent, is compatible with other products, and is acceptable to all
contractors involved.

.16 Quality Assurance: Compatibility of Substitutions:  Investigate and document
compatibility of proposed substitution with related products and materials.
Engage qualified testing agency to perform compatibility tests recommended by
manufacturers.

Part 2 Products

2.1 NOT USED
Part 3 Execution

3.1 NOT USED

END OF SECTION
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Date:

Spec Section No.: Spec Section Name:

Page: Article / Paragraph: Description:

Proposed Substitution:

Manufacturer: Address:

Phone: Web Address:

Trade Name: Model No.:

History:  New product  1-4 years old  5-10 years old  More than 10 years old

 Point-by-point comparative data attached – REQUIRED BY CONSULTANT

Supporting Data Attached:  Drawings  Product Data  Samples  Tests  Reports
 Description of Changes to Contract Documents 

Reason for not providing specified item:

Similar Installation:

Proposed substitution affects other parts of Work:  No  Yes, explain:

Proposed substitution changes Contract Price:
 NO  YES  Add  Deduct $

Proposed substitution changes Contract Time:

 NO  YES  Add  Deduct Days
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Undersigned certifies:
 Proposed substitution has been fully investigated and determined to be equal or superior in all respects to specified

product.
 Same warranty will be furnished for proposed substitution as for specified product.
 Same maintenance service and source of replacement parts, as applicable, is available.
 Proposed substitution will have no adverse effect on other trades and progress schedule.
 Cost data as stated above is complete. Claims for additional costs related to accepted substitution which may subsequently

become apparent are to be waived.
 Proposed substitution does not affect dimensions and functional clearances.
 Payment will be made for changes to building design, including Consultant design, detailing and construction costs caused

by the substitution.
 Coordination, installation, and changes in the Work as necessary for accepted substitution will be complete in all respects.

Submitted by:

List attachments:

Consultant’s REVIEW AND ACTION
 Substitution approved – Make submittals in accordance with Specification Section 01 33 00 – Submittal Procedures.
 Substitution approved as noted – Make submittals in accordance with Specification Section 01 33 00 – Submittal Procedures.
 Substitution rejected – Use specified materials.
 Substitution Request received too late – Use specified materials.

Signed by (Consultant): Date:

Additional Comments:  Contractor  Subcontractor  Supplier  Manufacturer
 Consultant  Other

END OF SECTION
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Part 1 General

1.1 SUMMARY
.1 Section includes:

.1 Construction schedules – Bar (GANTT) Chart.

.2 Photographic documentation.

1.2 DEFINITIONS
.1 Activity: Element of Work performed during course of Project.  Activity normally has

expected duration, and expected cost and expected resource requirements. Activities can
be subdivided into tasks.

.2 Bar Chart (GANTT Chart): Graphic display of schedule-related information.  In typical bar
chart, activities or other Project elements are listed down left side of chart, dates are
shown across top, and activity durations are shown as date-placed horizontal bars.
Generally, Bar Chart should be derived from commercially available computerized project
management system.

.3 Baseline: original approved plan (for project, work package, or activity), plus or minus
approved scope changes.

.4 Construction Work Week:  Monday to Friday, inclusive, will provide five-day work week
and define schedule calendar working days as part of Bar (GANTT) Chart submission.

.5 Duration: Number of work periods (not including holidays or other nonworking periods)
required to complete activity or another project element.  Usually expressed as workdays
or workweeks.

.6 Master Plan: Summary-level schedule that identifies major activities and key milestones.

.7 Milestone: Significant event in project, usually completion of major deliverable.

.8 Project Schedule: Planned dates for performing activities and the planned dates for
meeting milestones.  Dynamic, detailed record of tasks or activities that must be
accomplished to satisfy Project objectives.  Monitoring and control process involve using
Project Schedule in executing and controlling activities and is used as basis for decision
making throughout project life cycle.

.9 Project Planning, Monitoring and Control System: overall system operated by Consultant
to enable monitoring of project work in relation to established milestones.

1.3 REQUIREMENTS
.1 Ensure Master Plan and Detail Schedules are practical and remain within specified

Contract duration.

.2 Plan to complete Work in accordance with prescribed milestones and time frame.

.3 Limit activity durations to maximum of approximately ten working days, to allow for
progress reporting.

.4 Ensure that it is understood that Award of Contract or time of beginning, rate of progress,
Interim Certificate and Final Certificate as defined times of completion are of essence of
this contract.
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1.4 SUBMITTALS
.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.

.2 Submit to Consultant within ten working days of Award of Contract Bar (GANTT) Chart as
Master Plan for planning, monitoring and reporting of project progress.

.3 Submit Project Schedule to Consultant within five working days of receipt of acceptance
of Master Plan.

1.5 MASTER PLAN
.1 Structure schedule to allow orderly planning, organizing and execution of Work as Bar

Chart (GANTT).

.2 Consultant will review and return revised schedules within 5 working days.

.3 Revise impractical schedule and resubmit within 5 working days.

.4 Accepted revised schedule will become Master Plan and be used as baseline for
updates.

1.6 PROJECT SCHEDULE
.1 Develop detailed Project Schedule derived from Master Plan.

.2 Include complete sequence of construction activities, including submittal of shop
drawings and samples, timeliness of Owner supplied products, and product delivery.

.3 Include dates of major equipment deliveries that will affect or delay progress of the work.

.4 Ensure detailed Project Schedule includes as minimum milestone and activity types as
follows:
.1 Award.
.2 Shop Drawings, Samples, and Mock-ups.
.3 Permits.
.4 Mobilization.
.5 Excavation.
.6 Backfill.
.7 Building foundations.
.8 Cast-in-place concrete.
.9 Structural Steel.
.10 Cladding and Roofing.
.11 Curtainwall and Glazing.
.12 Interior Architecture (Walls, Floors and Ceiling).
.13 Millwork.
.14 Interior Specialties.
.15 Window Coverings.
.16 Plumbing.
.17 Lighting.
.18 Power and data.
.19 Piping.
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.20 Environmental controls.

.21 Heating, Ventilating, and Air Conditioning.

.22 Fire alarm systems.

.23 Supplied equipment long delivery items.

.24 Owner supplied equipment required dates.

.25 Equipment start-up.

.26 Testing and Balancing.

.27 Commissioning.

.28 Owner Training.

1.7 PROJECT SCHEDULE REPORTING
.1 Update Project Schedule to coincide with project progress meetings, reflecting activity

changes and completions, as well as activities in progress.

.2 Include as part of Project Schedule, narrative report identifying Work status to date,
comparing current progress to baseline, presenting current forecasts, defining problem
areas, anticipated delays and impact with possible mitigation.

.3 Show projected percentage of completion for each item as of the first day of each month.

.4 Include dates for commencement and completion, including testing and commissioning.

.5 Allow for preparation and review of mock-ups in schedule. Refer to Section 01 45 00 –
Quality Control.

.6 Show progress of each activity, and changes occurring since previous submission of
schedule:
.1 Major changes in scope.
.2 Activities modified since previous submission.
.3 Revised projections of progress and completion.
.4 Other identifiable changes.

.7 Should an event require a legitimate reason for rescheduling of Work, provide narrative
report to define:
.1 Problem areas, anticipated delays, and impact on schedule.
.2 Corrective action recommended and its effect.
.3 Effect of changes and schedules of other contractors.

.8 Initial schedule to form baseline information.

.1 Subsequent updated schedules to show initial schedule along with up-to-date
changes.

.9 Schedule Updating:  Revise Contractor's construction schedule after each progress
meeting where revisions to schedule have been made or recognized.
.1 Issue revised schedule concurrently with report of each meeting.

1.8 PROJECT MEETINGS
.1 Discuss Project Schedule at regular site meetings, identify activities that are behind

schedule and provide measures to regain slippage.  Activities considered behind
schedule are those with projected start or completion dates later than current approved
dates shown on baseline schedule.
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END OF SECTION
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Part 1 General

1.1 ADMINISTRATIVE
.1 Submit specified submittals to Consultant for review. Submit with reasonable promptness

and in orderly sequence to not cause delay in the Work. Failure to submit in ample time is
not considered sufficient reason for an extension of Contract Time or for Product
substitutions or other deviations from the Drawings and Specifications.

.2 The preferred method for this Project to process submittals will be by using electronic
media.  Provide submittals in electronic format, unless otherwise agreed to by Contractor
and Consultant.

.3 Where required by authorities having jurisdiction, provide submittals to such authorities
for review and approval.

.4 Do not proceed with Work affected by a submittal until review is complete.

.5 Present Shop Drawings, Product data, and samples in SI metric units. Where items or
information is not produced in SI Metric units, converted values are acceptable.

.6 Review submittals and provide verified field measurements where applicable, and affix
Contractor’s review stamp prior to submission to Consultant. Contractor’s review stamp
represents that necessary requirements have been determined and verified, and that the
submittal has been checked and coordinated with requirements of the Work and Contract
Documents.

.7 Verify field measurements and that affected adjacent work is coordinated.

.8 Submittals not meeting specified requirements will be returned with comments.

.9 Reproduction of construction Drawings to serve as background for Shop Drawings is not
permitted.

.10 Do not propose Substitutions or deviations from Contract Documents through Shop
Drawings, product data, and sample submittals.

1.2 REFERENCES
.1 Canadian Construction Documents Committee (CCDC).

.1 CCDC 2-2020, Stipulated Price Contract.

1.3 DEFINITIONS

.1 Action Submittals: Written and graphic information and physical samples that require
Consultant’s responsive action. Unless specifically noted otherwise in individual
sections, the following is considered Action Submittals:
.1 Product Data.
.2 Shop Drawings.
.3 Samples.

.2 Informational Submittals: Written and graphic information and physical samples that do
not require Consultant’s responsive action. Submittals may be rejected for not complying
with requirements. Unless noted otherwise in individual sections, the following to be
considered Informational Submittals:
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.1 Certificates.

.2 Maintenance Data.

.3 Test and Inspection Reports.

.4 Delegated Design Calculations.

.5 Closeout Submittals.

.6 Sample warranties.

.3 File Transfer Protocol (FTP):  Communications protocol that enables transfer of files to
and from another computer over a network and that serves as the basis for standard
Internet protocols.  An FTP site is a portion of a network located outside of network
firewalls within which internal and external users can access files.

.4 Portable Document Format (PDF):  An open standard file format licensed by Adobe
Systems used for representing documents in a device-independent and display
resolution-independent fixed-layout document format.

1.4 COORDINATION
.1 Coordinate preparation and processing of submittals with performance of construction

activities.

.1 Coordinate each submittal with fabrication, purchasing, testing, delivery, other
submittals, and related activities that require sequential activity.

.2 Submit all submittal items required for each Specification Section concurrently
unless partial submittals for portions of the Work are indicated on approved
submittal schedule.

.3 Submit action submittals and informational submittals required by the same
Specification Section as separate packages under separate transmittals.

.4 Coordinate transmittal of different types of submittals for related parts of the
Work so processing will not be delayed because of need to review submittals
concurrently for coordination.
.1 Consultant reserves the right to withhold action on a submittal requiring

coordination with other submittals until related submittals are received.

1.5 DEVIATIONS
.1 Do not use submittals to propose substitutions or alternatives to materials, products, or

details indicated in contract documents.  Refer to Section 01 25 00 – Substitution
Procedures and Section 01 61 00 – Common Product Requirements.

.2 Submittals for products that differ from those specified in the drawings will not be
accepted.

.3 Adjustments made on Shop Drawings by Consultant are not intended to change Contract
Price. If adjustments affect value of Work, state such in writing to Consultant before
proceeding with Work.

1.6 ELECTRONIC SUBMISSIONS
.1 Electronic submittals (excluding samples) to be submitted for information and review in

electronic format using following guidelines:

.1 Provide submittals that are readable in open source Portable Document Format
(*.pdf) software with selectable text and graphics. Generally, documents to be
merged into one bookmarked document up to 10 mb.  Merged documents to use
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hierarchical bookmarks to form table of contents and provide hyperlinks to
subject topic.

.2 Break down information into documents of “like” or related materials or systems.

.3 Include all final ratings, parameters, specifications, and options. In the case
where the Consultant returns the submittal “Approved As Noted” and includes
mark-ups or comments that change the originally submitted ratings, parameters,
specifications, options, etc., the Sub-Contractor to correct the documents in the
original electronic document before submitting the final electronic documents.

.4 Highlight specific rating, parameter, specification, option, etc. when original
document includes multiple alternatives.  For instance, when a range of
performance parameters are given, or various sizes are shown, or various
options are listed, the applicable item to be indicated by highlight, circle, and
pointer.

.5 Do not include generalized direction from the Consultant that does not relate to
ordering and purchasing the equipment.  For instance, notes like, “Coordinate
with xxx for final motor horsepower” are not to be transferred to the electronic
submittal.  In that example only the final coordinated sizes would be indicated.

1.7 IDENTIFICATION OF SUBMITTALS
.1 In the top right hand corner on the body of each submittal clearly identify the project

name (NGPH), applicable specification section number in NMS format (eg. 05 50 00),
description of contents (eg. access ladders), the Owner's name (Municipality of North
Grenville), Consultant's name (A49), Contractor's name, sub-contractor's name,
supplier's name, and the date of submission, all in that order. Indicate origin and intended
use in work.

.2 Accompany each submittal with a transmittal letter recording the information listed in
paragraph .1.

.3 Permanently identify samples with the information listed in paragraph .1.

1.8 SHOP DRAWINGS AND PRODUCT DATA
.1 Refer to CCDC 2 GC 3.8.

.2 Products, methods of construction, and attachment or anchorage, erection diagrams,
connections, explanatory notes, and other information necessary for completion of the
Work.

.3 Where Products attach or connect to other Products, indicate that such items have been
coordinated, regardless of Section under which adjacent items will be supplied and
installed. Indicate cross-references to Drawings, Specifications and other already
reviewed Shop Drawings.

.4 Accompany submittals with a transmittal information including:

.1 Date.

.2 Project title and number.

.3 Contractor's name and address.

.4 Identification of each submittal item and quantity.

.5 Other pertinent data.

.5 Shop Drawing submittals to include:

.1 Date and revision dates.

.2 Project title and number.
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.3 Name and address of:
.1 Subcontractor.
.2 Supplier.
.3 Manufacturer.

.6 Contractor's stamp, date, and signature of Contractor's authorized representative
responsible for Shop Drawing review, indicating that each Shop Drawing has been
reviewed for compliance with Contract Documents and, where applicable, that field
measurements have been verified.

.7 Details of appropriate portions of the 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.

.7 Operating weight.

.8 Wiring diagrams.

.9 Single line and schematic diagrams.

.10 Relationships to other parts of the Work.

.8 Product data submittals to include safety data sheets (SDS) for controlled Products.

.9 Where a submittal includes information not applicable to the Work, clearly identify
applicable information and strike out non-applicable information.

.10 Supplement standard information to include details applicable to Project.

.11 Allow ten Working Days for Consultant's review of each submittal and incorporate in
submittals schedule specified in Section 01 32 00 – Construction Progress
Documentation. Allow additional fifteen Working Days where sub-Consultant review is
required.

.12 If upon Consultant’s review no errors or omissions are discovered, or if only minor
corrections are required as indicated, submittal will be returned, and fabrication or
installation of Work may proceed.

.13 If upon Consultant’s review significant errors or omissions are discovered, a noted copy
will be returned for correction and resubmission. Do not commence fabrication or
installation.

.14 Consultant’s notations on submittals are intended to ensure compliance with Contract
Documents and are not intended to constitute a change in the Work requiring change to
the Contract Price or Contract Time. If Contractor considers any Consultant’s notation to
be a change in the Work, promptly notify Consultant in writing before proceeding with the
Work.

.15 Resubmit corrected submittals through same procedure indicated above, before any
fabrication or installation of the Work proceeds. When resubmitting, notify Consultant in
writing of any revisions other than those requested by Consultant.

.16 Contractor's responsibility for errors and omissions in submission is not relieved by
Consultant's review of submittals.
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.17 Contractor's responsibility for deviations in submission from requirements of Contract
Documents is not relieved by Consultant review.

.18 Keep one reviewed copy of each submittal on site.

.19

1.9 INFORMATIONAL SUBMITTALS
.1 Submit electronic copy of informational submittals requested in specification Sections and

as requested by Consultant.

.2 Test reports:

.1 Material Test Reports: Submit electronic copy of reports written by a qualified
testing agency, on testing agency's standard form, indicating and interpreting test
results of material for compliance with requirements in the Contract Documents.

.2 Product Test Reports:  Submit electronic copy of written reports indicating that
current product produced by manufacturer complies with requirements in the
Contract Documents.  Base reports on evaluation of tests performed by
manufacturer and witnessed by a qualified testing agency, or on comprehensive
tests performed by a qualified testing agency

.3 Testing to have been within 3 years of date of contract award for project.

.3 Submit electronic copy of certificates for requirements requested in specification Sections
and as requested by Consultant.

.1 Statements printed on manufacturer's letterhead and signed by responsible
officials of manufacturer of product, system or material attesting that product,
system or material meets specification requirements.

.2 Certificates to be dated after award of project contract complete with project
name.

.14 Submit electronic copy of calculations requested in specification Sections and as
requested by Consultant.

.1 When requested for delegated design, submit calculations bearing stamp and
signature of qualified professional engineer registered or licensed in Province of
Ontario, Canada.

.15 Submit electronic copy of manufacturer’s instructions for requirements requested in
specification Sections and as requested by Consultant.

.1 Pre-printed material describing installation of product, system or material,
including special notices and Safety Data Sheets concerning impedances,
hazards and safety precautions.

.2 Submit electronic copy of Manufacturer's Field Reports for requirements
requested in specification Sections and as requested by Consultant.

.3 Documentation of the testing and verification actions taken by manufacturer's
representative to confirm compliance with manufacturer's standards or
instructions.

.16 Submit electronic copy of Operation and Maintenance Data for requirements requested in
specification Sections and as requested by Consultant.

.17 Submit before construction start:

.1 Insurance forms.
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.2 Performance Bond as called for.

.3 WSIB clearance certificate for the type of work required.

.18 Statutory Declaration:

.1 Submit with each monthly progress claim, a Statutory Declaration certifying that
all payments for any liability for which Owner might become responsible if
unpaid, have been paid.

.2 Statutory Declaration to be on form CCDC 9A or 9B.

1.10 SAMPLES
.1 Submit samples for Consultant’s review in duplicate where specified in the technical

Specifications. Label samples as to origin, Project name, and intended use.

.2 Deliver samples prepaid to Consultant's business address.

.3 Notify Consultant in writing of any deviations in samples from requirements of Contract
Documents.

.4 Where a required colour, pattern or texture has not been specified, submit full range of
available Products meeting other specified requirements.

.5 Consultant selection from samples is not intended to change the Contract Price or
Contract Time. If a selection would affect the Contract Price or Contract Time, notify
Consultant in writing prior to proceeding with the Work.

.6 Resubmit samples as required by Consultant to comply with Contract Documents.

.7 Reviewed and accepted samples will establish the standard against which installed Work
will be reviewed.

.8 Submit for review samples in duplicate as requested in respective specification Sections.
Label samples with origin and intended use.

.9 Deliver samples prepaid to Consultant's business address.

.10 Notify Consultant in writing, at time of submission of deviations in samples from
requirements of Contract Documents.

.11 Where colour, pattern or texture is criterion, submit full range of samples.

.12 Adjustments made on samples by Consultant are not intended to change Contract Price.
Where adjustments affect value of Work, state such in writing to Consultant before
proceeding with Work.

.13 Make changes in samples which Consultant may require, consistent with Contract
Documents.

.14 Do not proceed with fabrication or delivery of materials until samples are reviewed.
Review of samples does not imply acceptance of finished work.

.15 Reviewed and accepted samples will become standard of workmanship and material
against which installed Work will be verified.
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.16 Work judged by Consultant as being below the standard set by sample will be rejected.
Replace rejected work.

1.11 CONSTRUCTION SCHEDULE

.1 Within fourteen (14) days of authorization to proceed, submit copies of proposed
construction schedule for Consultant's acceptance.

.2 Schedule to be in Microsoft Office Project 2013. File under Tender No. 22-xxx, Project
No.219-00153-00 with date and .MPP format. Show clearly proposed progress of all main
items. Indicate each trade or operation separately. Order chronologically for beginning of
each item of work. Identify first workday of each week. Identity critical sequence of work.

.3 Include or show separately shop drawing review, decision dates for allowances,
fabrication and delivery lead time. Show dates for beginning and completion of each
element of construction including subtrade work, concrete placement, equipment
installation and testing.

.4 Include or show separately delivery dates for equipment and materials which have a
critical delivery period.

.5 Identify work of separate blocks or phases, or other logically grouped activities. Show
projected percentage of completion for each item of work as of 1st day of each month.

.6 Predicate schedule on basis of substantial performance before date stated in agreement.

.7 Revise or elaborate on schedule if required by Consultant and submit electronic version
of approved schedule for distribution to Owner.

.8 Revise and update schedule monthly during construction to reflect actual progress and
email to all parties or provide a disk to the Owner.

1.12 SCHEDULE OF VALUES

.1 Conform to Owner's Contract documents and relevant conditions.

.2 Itemize separately: Individual sections of specifications, different phases of the work,
bonds & permits, mobilization field supervision and layout, temporary facilities and
controls, major equipment, material costs delivered, installation costs, each allowance,
clean up, ready for take over, and commissioning.

1.13 DELEGATED DESIGN
.1 The Contract documents include delegated design components that require the

Contractor to provide professional engineering services or certification by a Professional
Engineer related to Materials, systems, or equipment.

.2 The performance and design criteria that delegated design services to satisfy are
indicated in the drawings and relevant specification sections. The Consultant will be
responsible for the adequacy of the performance and design criteria specified in the
Contract documents.

.3 Appoint a delegated design Professional licensed to practice in the Province of Ontario to
be responsible for the delegated component of the Work.

.4 Co-ordinate all delegated design activities.



Municipality of North Grenville Section 01 33 00
Pool House SUBMITTAL PROCEDURES
A49 Project No. 219-00153-00 Page 8 of 10

.5 Delegated design submittals: where indicated in the technical specification sections,
submit the following documents related to the design, review, and acceptance of the
components of Work that have been assigned to a design entity other than the
Consultant:

.1 Before starting the work, submit a cover letter describing all the work for which
the delegated design Professional will be responsible. Include a listing of the
experience relevant to the project.  Confirm that the delegated design
Professional will conduct field reviews necessary to confirm that the installation of
the assemblies, systems or components for which the design is delegated has
been completed in accordance with the contract documents. Submit the letter on
company letterhead and containing the Engineering seal and signature of the
delegated design Professional responsible for the design.

.2 Submit all documents signed and sealed by the delegated design Professional
that will be responsible for the work.

.3 Submit the Certificate of Authorization when required.

.4 Submit shop drawings.  Include all information as indicated in the relevant
technical specification section.

.5 Submit design criteria and notes.  Include all pertinent information necessary to
determine compliance with design intent.

.6 Submit a Letter of General Conformance on company letterhead stating that the
work for which the delegated design Professional is responsible has been
completed in conformance with shop drawings, and contract documents.

.6 The Consultant will review delegated design submittals only for the limited purpose of
checking for conformance with the design concept expressed in the Contract documents.

.1 Confirm that the delegated design Professional will conduct all field reviews as
necessary to confirm that the installation of the assemblies, systems or
components for which the design has been delegated has been completed in
accordance with the design.

1.14 MOCK-UPS
.1 Erect mock-ups in accordance with 01 45 00 - Quality Control.

1.15 RECORD DRAWINGS
.1 Maintain contract drawings at site office for record purposes. Record accurately

deviations from contract documents caused by site conditions, change orders, site
instructions, and addenda. Mark in red ink. Provide one table for this set to be placed on.

.2 Include depth of various elements of foundation, horizontal and vertical location of new,
maintained, rerouted and abandoned underground utilities and of utilities concealed in
construction. All unseen or hidden components to be located by dimension.

.3 Ensure that drawings are always up to date and in good condition.

.4 Submit record drawings in electronic CAD format and in hard copy to Consultant before
Substantial Completion.

.5 Consult Mechanical and Electrical Divisions for other requirements.
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1.16 PROGRESS REPORTS
.1 Contractor to prepare daily reports of his operations. Daily report to contain at least the

following information:

.1 Weather conditions.

.2 Manpower on the job in each trade.

.3 Major items of equipment on the job.

.4 Brief summary of work accomplished that day.

.5 Materials, equipment, or owner-furnished items arriving or leaving site.

.6 Inspection reports.

.7 Significant events.

.8 Any tests made and their results, if known.

.9 Any oral instructions received.

.10 Visitors to the job.

.2 Contractor to maintain a file of copies of all daily reports on the site and make it available
to Consultant or Owner upon request.

1.17 MANUALS OF INSTRUCTION AND MAINTENANCE
.1 Before achieving Substantial Performance, inspection, submit to Consultant copies and

one (1) CD in PDF format of Instruction and Maintenance Manuals as follows:

.1 Bind data in 215 x 279 mm, vinyl covered three-ring loose-leaf binders.

.2 Enclose title sheet, labelled "Instruction and Maintenance Manual" with project
name, list of contents, date and names of Owner, Consultant, and Contractor.

.3 Organize contents into applicable sections of work to parallel project specification
breakdown. Mark each section by labelled tabs protected with celluloid covers
fastened to hard paper dividing sheets.

.2 All operation and maintenance manuals to be submitted in English only.

.3 Neatly type lists and notes. Use clear drawings, diagrams, or manufacturer's literature.

.4 Contents:

.1 As called for in individual sections of these specifications.

.2 Maintenance instructions for exterior and interior floor, wall, and ceiling surfaces
as well as all installed fittings as printed by manufacturer.

.3 Operating and maintenance instructions for mechanical and electrical equipment,
bound separately.

.4 Colour schedule; hardware schedule.

.5 Copies of all guarantees and warranties.

.6 Complete set of final approved shop drawings, bound separately, indicating
corrections and charges made during fabrication and installation.

.7 Names, addresses, and phone numbers of sub-contractors and suppliers.

.8 WHMIS Manual.

.9 All contents listed to be also in PDF format and submitted on a USB Flash Drive.

1.18 MAINTENANCE MATERIALS

.1 Turn over materials and spare parts for items noted in various sections of specifications
to Owner's authorized representative and obtain receipt. Submit receipt to Consultant.
Submit materials in unbroken cartons or if not available in cartons, strongly packed.
Identify colour, room number, unit number or area materials used.
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1.19 DOCUMENTS REQUIRED BEFORE SUSBTANTIAL PERFORMANCE
.1 Documents required before Substantial Performance include:

.1 Record Drawings.
.2 Manuals of Instruction and Maintenance including:

.1 Warranties

.2 Final approved shop drawings

.3 Schedules

.4 WHMS Manual.
.3 Mechanical

.1 Testing, Adjusting and Balancing (TAB) reports

.2 Operation and Maintenance Manual

.3 Demonstration and Operating and Maintenance Instruction

.4 Individual equipment certification and training session outlined in Mechanical
Sections.

.4 Electrical
.1 Operation and Maintenance Manual
.2 Electrical Inspection Certificate
.3 F/A verification certificate (where applicable)
.4 Demonstration and Operating and Maintenance Instruction.

Part 2 Products

2.1 NOT USED

.1 Not Used.

Part 3 Execution

3.1 NOT USED

.1 Not Used.

END OF SECTION
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Part 1 General

1.1 REFERENCES
.1 Definitions:

.1 Environmental Pollution and Damage: presence of chemical, physical, biological
elements or agents which adversely affect human health and welfare;
unfavourably alter ecological balances of importance to human life; affect other
species of importance to humans; or degrade environment aesthetically,
culturally and historically.

.2 Environmental Protection: prevention / control of pollution and habitat or
environment disruption during construction.

.2 Reference Standards:

.1 Canadian Construction Documents Committee (CCDC).
.1 CCDC 2-2020 Stipulated Price Contract.

.2 Ontario Provincial Standard Specification 805-10, Construction Specification For
Temporary Erosion And Sediment Control Measures.

1.2 SUBMITTALS
.1 Submittals: in accordance with Section 01 33 00 - Submittal Procedures.

.2 Before commencing construction activities or delivery of materials to site, submit
Environmental Protection Plan for review and approval by Consultant.

1.3 ENVIRONMENTAL PROTECTION MEASURES
.1 Take measures to reduce erosion of temporary roadbeds by construction traffic,

especially during wet weather.

.1 Minimize amount of mud transported onto paved public roads by vehicles
or runoff.

.2 Ensure methods for protection of features to be preserved within the site
are maintained.

.3 Maintain a Spill Control Plan to include procedures, instructions, and
reports to be used in event of unforeseen spill of regulated substance.

.4 Identify methods for Non-Hazardous solid waste disposal and locations
for solid waste disposal including clearing debris.

.3 Air pollution control plan detailing provisions to assure that dust, debris,
materials, and trash, do not become air borne and travel off project site.

.4 Contaminant prevention plan that: identifies potentially hazardous
substances to be used on job site; identifies intended actions to prevent
introduction of such materials into air, water, or ground; and details
provisions for compliance with Federal, Provincial, and Municipal laws
and regulations for storage and handling of these materials.

.5 Wastewater management plan that identifies methods and procedures
for management and/or discharge of waste waters which are directly
derived from construction activities, such as concrete curing water,
clean-up water, dewatering of ground water, disinfection water,
hydrostatic test water, and water used in flushing of lines.

.6 Pesticide treatment plan: to be included and updated, as required.
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1.4 FIRES
.1 Fires and burning of rubbish on site not permitted.

1.5 NOISE CONTROL
.1 Limit hours of Work activities to minimize noise disturbance to wildlife and humans.

.2 Maintain equipment and machinery to minimize unnecessary noise pollution.

.3 Apply noise control technology on heavy machinery and equipment where possible.

.4 Complete Work to be in accordance with local municipal noise bylaws.

1.6 DRAINAGE
.1 Develop Erosion and Sediment Control Plan (ESC) identifying type and location of

erosion and sediment controls provided.

.2 Plan to include monitoring and reporting requirements to assure that control measures
follow erosion and sediment control plan, Federal, Municipal laws and regulations, and
Ontario Provincial Standard Specification 805.

.3 Provide temporary drainage and pumping as necessary to keep excavations and site free
from water.

.4 Do not pump water containing suspended materials into waterways, sewer or drainage
systems.

.5 Control disposal or runoff of water containing suspended materials or other harmful
substances in accordance with local authority requirements.

1.7 SITE CLEARING AND PLANT PROTECTION
.1 Execute site clearing and plant protection in conjunction with Section 00 31 00 –

Available Project Information.

.2 Protect trees and plants on site and adjacent properties where indicated.

.3 Wrap in burlap, trees and shrubs adjacent to construction work, and storage areas, and
encase with protective wood framework from grade level to height of 2 m.

.4 Protect roots of designated trees to dripline during excavation and site grading to prevent
disturbance or damage. Avoid unnecessary traffic, dumping and storage of materials over
root zones.

.5 Minimize stripping of topsoil and vegetation.

.6 Restrict tree removal to areas indicated.

1.8 POLLUTION CONTROL
.1 Maintain temporary erosion and pollution control features installed under this contract.

.2 Control emissions from equipment and plant to local authorities' emission requirements.
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.3 Prevent sandblasting and other extraneous materials from contaminating air and
waterways beyond application area, by providing temporary enclosures.

.4 Cover or wet down dry materials and rubbish to prevent blowing dust and debris. Provide
dust control for temporary roads.

1.9 NOTIFICATION
.1 Consultant will notify Contractor in writing of observed noncompliance with Federal,

Provincial or Municipal environmental laws or regulations, permits, and other elements of
Contractor's Environmental Protection plan.

.2 Contractor: after receipt of such notice, inform Consultant of proposed corrective action
and take such action for approval by Consultant.

.1 Act only after receipt of written approval by Consultant.

.3 Consultant will issue stop order of work until satisfactory corrective action has been
taken.

.4 No time extensions granted or equitable adjustments allowed to Contractor for such
suspensions.

Part 2 Products
.1 Not Used.

Part 3 Execution

3.1 CLEANING AND WASTE MANAGEMENT
.1 Progress and Final Cleaning: clean in accordance with Section 01 74 11 – Cleaning and

01 74 19 – Construction Waste Management and Disposal.

END OF SECTION
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Part 1 General

1.1 REFERENCE STANDARDS

.1 “Reference standards” means consensus standards, trade association standards, guides,
and other publications expressly referenced in Contract Documents.

.2 Where an edition or version date is not specified, referenced standards to be deemed to
be the latest edition or revision issued by the publisher at the time of bid closing. Where a
particular edition or revision date of a specified standard is referenced in an applicable
Code or other regulatory requirement, the regulatory referenced edition or version is to
apply.

.3 Reference standards establish minimum requirements. Where Contract Documents call
for requirements that differ from a referenced standard, the more stringent requirements
are to govern.

.4 When compliance with two or more reference standards is specified and the standards
establish different or conflicting requirements, comply with the most stringent
requirement. Refer uncertainties to Consultant for clarification.

.5 Within the Specifications, reference may be made to the following standards writing,
testing, or certification organizations by their acronyms or initialisms:

.1 AA - Aluminum Association.

.2 ACI - American Concrete Institute.

.3 AISC - American Institute of Steel Construction.

.4 ANSI - American National Standards Institute.

.5 ASME - American Society of Mechanical Engineers.

.6 ASTM - American Society for Testing and Materials.

.7 AWMAC - Architectural Woodwork Manufacturers Association of Canada.

.8 AWPA - American Wire Producers Association.

.9 CaGBC - Canadian Green Building Council.

.10 CGSB - Canadian General Standards Board.

.11 CISC - Canadian Institute of Steel Construction.

.12 CPCI - Canadian Prestressed Concrete Institute.

.13 CSA - Canadian Standards Association.

.14 CSSBI - Canadian Sheet Steel Building Institute.

.15 CWB – Canadian Welding Bureau.

.16 ICEA - Insulated Cable Engineers Association.

.17 IEEE - Institute of Electrical and Electronics Engineers.

.18 IGMAC – Insulating Glass Manufacturers Association of Canada.

.19 MPP – Master Painters Institute.

.20 NFPA - National Fire Protection Association.

.21 NHLA - National Hardwood Lumber Association.

.22 NLGA - National Lumber Grades Authority.

.23 SSPC – The Society for Protective Coatings.

.24 TTMAC - Terrazzo, Tile and Marble Association of Canada.

.25 ULC - Underwriters' Laboratories of Canada.

1.2 INDEPENDENT INSPECTION AND TESTING AGENCIES

.1 Specific testing & inspection requirements are outlined in various sections of the Project
Manual.

.2 Except as otherwise specified, Owner will retain and pay for independent inspection and
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testing agencies to inspect, test, or perform other quality control reviews of parts of the
Work.

.3 Retain and pay for inspection and testing that is for Contractor’s own quality control or is
required by regulatory requirements.

.4 Section 01 21 00 – Allowances specifies a cash allowance for independent inspection
and testing services to be retained and paid for by Contractor. Cash allowance excludes
any inspection and testing that is for Contractor’s own quality control or is required by
regulatory requirements.]

.5 Employment of inspection and testing agencies by Contractor or Owner does not relieve
Contractor from responsibility to perform the Work in accordance with Contract
Documents.

.6 Allow and arrange for inspection and testing agencies to have access to the Work,
including access to off-site manufacturing and fabrication plants.

.7 For inspection and testing required by Contract Documents or by authorities having
jurisdiction, provide Consultant and inspection and testing agencies with timely
notification in advance of required inspection and testing.

.8 Submit test samples required for testing.

.9 Provide labour, Construction Equipment, and temporary facilities to obtain and handle
test samples on site.

1.3 INSPECTION AND TESTING AGENCY REPORTS

.1 For inspection and testing required by Contract Documents or by regulatory
requirements, and performed by Contractor retained inspection and testing agencies,
submit to Consultant and Owner copies of reports. Submit within three days after
completion of inspection and testing.

.2 For inspection and testing performed by Owner retained inspection and testing agencies,
copies of inspection and testing agency reports will be provided to Contractor.

1.3 OTHER TESTING

.1 Where no testing requirements are specified but Owner decides that testing is required,
Owner reserves right to have such testing or inspections performed.

.2 Payment for extra testing requested by Owner to be in addition to the Contract as
outlined in CCDC 2, Part 6, Changes in the Work.

1.4 SCHEDULING

.1 Notify Consultant at outset of project of requirements for testing services so that requisite
testing and inspection activities can be coordinated into work on schedule.

1.5 NOTIFICATION

.1 Notify Consultant two weeks in advance of date when the first work will be ready for
inspection.

.2 Notify testing company at least 24 hours before such inspection or test is required.

.3 When testing laboratory is ready to test according to the above notification but is
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prevented from testing or taking specimens due to incompleteness of work, all extra costs
for testing attributable to the delay to be deducted by Owner from contract price.

1.6 COOPERATION

.1 Always provide representatives of testing company with access to work. Permit testing
laboratory to take materials and specimens required for testing and assist as requested.
Deliver samples of material to testing company as specified.

.2 Make good work disturbed by inspection & test.

1.7 MOCK-UPS

.1 Prepare mock-ups of Work as specified in the technical Specifications. Where a mock-up
location is not indicated in the Drawings or Specifications, locate where directed by
Consultant.

.2 Modify mock-up as required until Consultant approval is obtained.

.3 Approved mock-ups establish an acceptable standard for the Work.

.4 Protect mock-ups from damage until the Work they represent is complete.

.5 Unless otherwise specified in the technical Specifications, approved mock-ups forming
part of the Work may remain as part of the Work.

.6 Remove mock-ups only when the Work they represent is complete or when otherwise
directed by Consultant.

1.8 FAILURE TO MEET REQUIREMENTS

.1 Non-compliance: When initial tests indicate non-compliance with contract documents,
costs of initial test associated with non-compliance to be deducted by Owner from
contract price.

.2 Re-testing: When initial tests indicate non-compliance with the contract documents, all
subsequent re-testing occasioned by non-compliance to be performed by same testing
company and costs thereof deducted by Owner from contract price.

1.9 CONTRACTUAL RESPONSIBILITY

.1 Review of construction by the Consultant and inspection and testing by an independent
Inspection and Testing Agency, are precautions against oversight or error and to satisfy
the Owner that the work is in conformity with the Contract Documents. This is not
intended to be the means of quality control. Review, inspection, and testing are based on
representative samples of the work and do not relieve the Contractor from carrying out
his own quality control and for completing all work in accordance with contract
documents.

.2 Costs for uncovering and making good work that is covered before required inspection or
testing is completed and approved, are the Contractor's responsibility.

.3 Contractor to furnish all labour and facilities and be responsible for:
.1 Inspection and testing required by laws, ordinances, rules, regulations, or order

of public authority.
.2 Inspection and testing performed exclusively for Contractor's convenience.
.3 Testing, adjustment and balancing of conveying mechanical and electrical

equipment and systems.
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.4 Mill tests and certificates of compliance.

.5 Tests specified to be carried out by the Contractor.

Part 2 Products

2.1 NOT USED

.1 Not Used.

Part 3 Execution

3.1 NOT USED

.1 Not Used.

END OF SECTION
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Part 1 General

1.1 INSTALLATION AND REMOVAL
.1 Provide temporary utilities controls to execute work expeditiously.

.2 Remove from site all such work after use.

1.2 DEWATERING
.1 Provide temporary drainage and pumping facilities to keep excavations and site free from

standing water.

1.3 WATER SUPPLY
.1 Provide continuous supply of potable water for construction use.

.2 Arrange for connection with appropriate utility company and pay costs for installation,
maintenance and removal.

.3 Pay for utility charges at prevailing rates.

1.4 TEMPORARY HEATING AND VENTILATION
.1 Provide temporary heating required during construction period, including attendance,

maintenance and fuel.

.2 Construction heaters used inside building to be vented to outside or be non-flameless
type. Solid fuel salamanders are not permitted.

.3 Provide temporary heat and ventilation in enclosed areas as required to:

.1 Facilitate progress of Work.

.2 Protect Work and products against dampness and cold.

.3 Prevent moisture and condensation on surfaces.

.4 Provide ambient temperatures and humidity levels for storage, installation and
curing of materials.

.5 Provide adequate ventilation to meet health regulations for safe working
environment.

.4 Maintain temperatures of minimum ten degrees C in areas where construction is in
progress.

.5 Ventilating:

.1 Prevent accumulations of dust, fumes, mists, vapours, or gases in areas
occupied during construction.

.2 Provide local exhaust ventilation to prevent harmful accumulation of hazardous
substances into atmosphere of occupied areas.

.3 Dispose of exhaust materials in manner that will not result in harmful exposure to
persons.

.4 Ventilate storage spaces containing hazardous or volatile materials.

.5 Ventilate temporary sanitary facilities.

.6 Continue operation of ventilation and exhaust system for time after cessation of
work process to assure removal of harmful contaminants.
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.6 Permanent heating system of building, not to be used when available. Be responsible for
damage to heating system should use be permitted.

.7 On completion of Work for which permanent heating system is used, replace filters,
provide required maintenance, clean and otherwise restore equipment to new condition.

.8 Ensure Date of Substantial Performance and Warranties for heating system do not
commence until entire system is in as near original condition as possible and is certified
by Consultant.

.9 Pay costs for maintaining temporary heat, when using permanent heating system.

.10 Maintain strict supervision of operation of temporary heating and ventilating equipment to:

.1 Conform with applicable codes and standards.

.2 Enforce safe practices.

.3 Prevent abuse of services.

.4 Prevent damage to finishes.

.5 Vent direct-fired combustion units to outside.

.11 Be responsible for damage to Work due to failure in providing adequate heat and
protection during construction.

1.5 TEMPORARY POWER AND LIGHT
.1 Provide and pay costs for temporary power during construction for temporary lighting and

operating of power tools.

.2 Arrange for connection with appropriate utility company. Pay costs for installation,
maintenance and removal.

.3 Provide and maintain temporary lighting throughout project. Ensure level of illumination
on all floors and stairs is compliant with workplace health and safety regulations.

.4 Electrical power and lighting systems installed under this Contract may be used for
construction requirements provided guarantees are not affected. Make good damage to
electrical system caused by use under this Contract. Replace lamps which have been
used for more than 3 months.

1.6 TEMPORARY COMMUNICATION FACILITIES
.1 Provide and pay for temporary telephone fax, data hook up, lines and equipment

necessary for own use and use of Consultant.

.2 Maintain temporary communication facilities until Substantial Performance has been
achieved.

1.7 FIRE PROTECTION
.1 Provide and maintain temporary fire protection equipment during performance of Work

required by insurance companies having jurisdiction and governing codes, regulations,
and bylaws.

.2 Burning rubbish and construction waste materials is not permitted on site.
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Part 2 Products

2.1 NOT USED
.1 Not Used.

Part 3 Execution

3.1 NOT USED
.1 Not Used.

END OF SECTION
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Part 1 General

1.1 CONSTRUCTION OFFICES

.1 Provide weathertight office of size to accommodate 10 people at site meetings and
furnished with drawing lay-down table, drawing storage rack, filing cabinet, shelving, coat
hooks, meeting table, chairs.

.2 Provide adequate heat, electric lighting, air conditioning and ventilation.

.3 Provide and pay for phone, answering machine and fax machine, until Total
Performance. Fax and telephone to be on separate lines.

.4 Keep clean and orderly. Do not use for storage of construction materials.

1.2 STORAGE SHED

.1 Provide and maintain, in accepted locations on site, temporary offices and sheds for
storage of materials, tools and equipment. Construct temporary buildings with raised
floors, weatherproof, of neat appearance and subject to Consultant's acceptance.

.2 Store materials and equipment in areas on site designated by Consultant.

1.3 SANITARY FACILITIES

.1 Provide temporary lavatory accommodation and sanitary conveniences, in accordance
with Provincial and Municipal regulations, for use of all workers.

1.4 FENCING

.1 Provide temporary fencing around entire construction site, wherever required by
applicable laws and by-laws and as shown on drawings.

.2 Unless otherwise noted, temporary fencing to be 51 mm x 102 mm welded wire mesh
panels with interlocking frames made from 16 gauge 32 mm square metal tubing
complete with stabilizing feet pinned in place with reinforcing bars, or similar system
approved by Consultant. Panels to be no less than 1 829 mm high. Fasten interlocking
panels together with tamper resistant fence clamps to prevent dismantling, and provide
lockable gates as required for access. Snow fencing will not be permitted as a substitute.

.3 Construct / erect fencing and other protection at least to Municipal and provincial
standards.

1.5 ENCLOSURE

.1 Provide temporary enclosures as required by construction operations and to ensure
continuous execution of the work.

.2 Provide temporary weathertight enclosures and protection for exterior openings until
permanent exterior doors, windows and roof closures are installed.

.3 Erect enclosures to allow accessibility for installation of materials and working inside of
enclosure.

.4 Design enclosures to withstand wind pressure.
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1.6 POWER AND LIGHTING

.1 Provide and pay for all temporary power and lighting for use of trades as required to
perform the work except as otherwise permitted.

.2 Pay for all permits and/or installation costs and make necessary arrangements.

.3 Electrical power and lighting systems installed under this contract may be used for
construction requirements provided that guarantees are not affected thereby. Make good
damage. Replace lamps which have been used over a period of 3 months.

1.7 DEWATERING

.1 Provide temporary drainage and pumping facilities to keep excavations and site free from
standing water.

1.8 WATER SUPPLY

.1 Provide and pay for temporary water supply for use of all trades, except as otherwise
permitted.

.2 Arrange for connection with appropriate utility company and pay costs for installation,
maintenance and removal.

.3 Pay for all permits and/or installation costs and make necessary arrangements.

.4 Permanent water supply system installed under this contract may be used for
construction requirements where guarantees are not affected by this means. Make good
any damage.

1.9 TEMPORARY HEATING AND VENTILATION

.1 Provide and pay for temporary heat, ventilation, telephone, fax, data hook up lines and
equipment necessary for own use and use of Owner and Consultant.

.2 Include costs of installation, fuel, operating, maintenance and removal of equipment. Use
of direct-fired heaters discharging waste products into work areas will not be permitted
unless prior acceptance is given by Consultant.

.3 Provide and pay for temporary heat required to ensure ground below footings or grade
beam is not and will not become frozen and to ensure ground is and continues unfrozen
under interior concrete slabs.

.4 Construction heaters used inside building to be vented to outside or be non-flameless
type. Solid fuel salamanders are not permitted.

.5 Provide temporary heat and ventilation in enclosed areas as required to:
.1 Facilitate progress of Work.
.2 Protect Work and products against dampness and cold.
.3 Prevent moisture condensation on surfaces.
.4 Provide ambient temperatures and humidity levels for storage, installation and

curing of materials.
.5 Provide adequate ventilation to meet health regulations for safe working

environment.

.6 Maintain temperatures of minimum 10 degrees C in areas where construction is in
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progress or higher where specified as soon as finishing work is commenced and maintain
until take over by the Owner.

.7 Ventilating:
.1 Prevent accumulations of dust, fumes, mists, vapours, or gases in areas

occupied during construction.
.2 Provide local exhaust ventilation to prevent harmful accumulation of hazardous

substances into atmosphere of occupied areas.
.3 Dispose of exhaust materials in manner that will not result in harmful exposure to

persons.
.4 Ventilate storage spaces containing hazardous or volatile materials.
.5 Ventilate temporary sanitary facilities.
.6 Continue operation of ventilation and exhaust system for time after cessation of

work process to assure removal of harmful elements.

.8 Permanent heating system of building may be used on the written acceptance of Owner
and the Consultant, and provided provisions relating to guarantee, operation, and
maintenance are satisfactory to the Owner and Consultant.

.9 Activate permanent heating system under direction of Consultant to provide temporary
heat after taking precautions to assure proper operation of system.

.10 Protect duct system with filters, replace as necessary. Finally, vacuum clean entire duct
system and renew filters.

.11 Ensure Date of Substantial Performance and Warranties for heating system do not
commence until entire system is in as near original condition as possible and is certified
by Consultant.

.12 Maintain strict supervision of operation of temporary heating and ventilating equipment to:
.1 Conform with applicable codes and standards.
.2 Enforce safe practices.
.3 Prevent abuse of services.
.4 Prevent damage to finishes.
.5 Vent direct-fired combustion units to outside.

.13 Be responsible for damage to Work due to failure in providing adequate heat and
protection during construction.

1.10 TEMPORARY POWER AND LIGHT

.1 Arrange for connection with appropriate utility company. Pay costs for installation,
maintenance and removal.

.2 Provide and maintain temporary lighting throughout project. Ensure level of illumination
on all floors and stairs is not less than 162 lx.

.3 Electrical power and lighting systems installed under this Contract may be used for
construction requirements only with prior approval of Consultant where guarantees are
not affected. Make good damage to electrical system caused by use under this Contract.
Replace lamps which have been used for more than 3 months.

1.11 TEMPORARY COMMUNICATION FACILITIES

.1 Provide and pay for temporary telephone, fax, data hook up, lines and equipment
necessary for own use and use of Owner and Consultant.
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1.12 STREET AND TRAFFIC

.1 Provide all necessary flagmen, detour signs, warning lights, signs, and barricades,
necessary to direct and protect pedestrian and vehicular traffic during the work.

.2 Conform to all Provincial, Regional, and Municipal Regulations and requirements.

.3 Remove mud and clay from vehicles leaving site so as to meet Municipal regulations.

.4 Provide dust control to meet Municipal regulations.

1.13 ACCESS

.1 Provide and maintain adequate access to project site.

.2 Supplement municipal snow clearing operations as required to keep access and work
areas and adjacent walkways free of snow and ice.

.3 Maintain the temporary access in a suitable condition to suit construction and access for
automobile and construction vehicle access.

.4 Provide all additional temporary roads and access around the building to facilitate
operations on site. Remove same where requires for landscaping or other finishing
operations.

.5 Permanent road systems may be constructed for temporary access but there to meet
specification for final grade, compaction, and thickness.

1.14 DRAINAGE

.1 Provide temporary drainage and pumping as necessary to keep excavations, project site
and adjacent properties free from water always.

.2 Protect open excavations against flooding and damage due to surface run-off.

.3 Dispose of water in a manner not detrimental to public and private property, or any
portion of work completed or under construction.

.4 Use Best Management Practices including flocculation tanks, settling basins, or other
treatment facilities as required to remove sediments, suspended solids, pollutants, or
other materials which would degrade or impair water quality before discharging to storm
sewers, water courses or drainage areas. Monitor regularly to ensure effectiveness at
methods and compliance with Provincial / Federal Legislation pertaining to water quality
and habitat.

1.15 SHUTDOWN

.1 Should work be stopped for any cause, provide protection for work and all necessary cold
weather heating during work stoppage.

1.16 POLLUTION CONTROL

.1 Cover or wet down dry materials and rubbish to prevent blowing dust and debris.
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1.17 FIRE PROTECTION

.1 Provide and maintain temporary fire extinguishing equipment until Owner's extinguishing
equipment is in place.

.2 Keep all fire hydrants free of obstructions of all kinds.

.3 Always maintain fire protection systems in operation except for local area being worked
on.

.4 Organize work to maintain required fire exit paths in safe condition.

.5 Keep fire routes clear for emergency access. Keep clear of snow and obstructions. Do
not store materials nor park vehicles in fire routes.

.6 Relocate or cover combustible materials in the vicinity during welding, cutting or other hot
work including foam plastic insulation, in walls and roofs.

.7 Provide and maintain temporary fire protection equipment during performance of Work.

.8 Burning rubbish and construction waste materials is not permitted on site.

1.18 ROOFING PROTECTION

.1 Provide and maintain protection from anything that may damage or be detrimental to the
waterproofing qualities of the various membranes. Include protection from construction
work such as falling objects, wheel and foot traffic, failure to remove debris, scaffolding,
hoisting equipment.

.2 Minimum Protection: 6 mm waferboard over 25 mm Type 1 polystyrene over 6 mil
polyethylene.

1.19 PROTECTION OF OFF SITE AND PUBLIC PROPERTY

.1 Protect surrounding private and public property from damage during performance of
work, including, but not limited to, existing buildings, wells, septic systems, trees and
other plants, lawns, fencing, service poles, wires, rail tracks, underground services,
pavement, survey benchmarks and documents which may be affected by the Work.

.2 In the event of damage, be responsible for any damage incurred, and immediately make
repair to match or exceed pre-construction conditions, to the satisfaction of the
Consultant and owner.

1.20 DUST SCREENS

.1 As the work progresses erect temporary enclosures to divide off areas of finishing work
from other areas. Enclosures to be neatly constructed and dust tight.
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1.21 INSTALLATION AND REMOVAL

.1 Provide temporary facilities to execute work expeditiously.

.2 Remove all temporary facilities from site, including pre-existing temporary fencing, and
roads when directed by Consultant.

.3 Repair or replace items damaged by temporary facilities to Owner's acceptance.

1.22 OVERLOADING

.1 Ensure no part of Work is subjected to loading that will endanger its safety or will cause
permanent deformation.

Part 2 Products

2.1 NOT USED

.1 Not Used.

Part 3 Execution

3.1 TEMPORARY EROSION AND SEDIMENTATION CONTROL

.1 Provide temporary erosion and sedimentation control measures to prevent soil erosion
and discharge of soil-bearing water runoff or airborne dust to adjacent properties and
walkways, according to requirements of authorities having jurisdiction.

.2 Inspect, repair, and maintain erosion and sedimentation control measures during
construction until permanent vegetation has been established.

.3 Remove erosion and sedimentation controls and restore and stabilize areas disturbed
during removal.

END OF SECTION
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Part 1 General

1.1 SUMMARY
.1 Section includes administrative and procedural requirements for selection of products for

use in Project, and product delivery, storage, and handling.

1.2 RELATED REQUIREMENTS
.1 Section 01 25 00 – Substitution Procedures.

.2 Section 01 73 00 - Execution.

1.3 DEFINITIONS
.1 Product or Products:

.1 Named Products:  Items identified by manufacturer's product name, including
make or model number or other designation shown or listed in manufacturer's
published product literature, that is current as of date of Contract Documents.

.2 New Products:  Items that have not previously been incorporated into another
project or facility.  Products salvaged or recycled from other projects are not
considered new products.

.3 Comparable Product:  Product that is demonstrated and approved through
submittal process to have indicated qualities related to type, function, dimension,
in-service performance, physical properties, appearance, and other
characteristics that equal or exceed those of specified product.

.2 Basis-of-Design or Standard of Acceptance Product Specification:  A specification in
which a specific manufacturer's product is named and accompanied by the words "basis-
of-design product," or “Standard of Acceptance,” including make or model number or
other designation, to establish significant qualities related to type, function, dimension, in-
service performance, physical properties, appearance, and other characteristics for
purposes of evaluating comparable products and substitutions.

1.4 REFERENCE STANDARDS
.1 Canadian Construction Documents Committee (CCDC).

.1 CCDC 2-2020, Stipulated Price Contract.

.2 Canadian Standards Association (CSA).

.1 CSA S136-16, North American Specification for the Design of Cold-Formed Steel
Structural Members.

.2 CSA S136S1:19, Supplement 1 to the North American Specification for the
Design of Cold-Formed Steel Structural Members.

.3 Within text of each specifications section, reference may be made to reference
standards.

.4 Conform to these reference standards, in whole or in part as specifically requested in
specifications.

.5 When there is question as to whether products or systems are in conformance with
applicable standards, Consultant reserves right to have such products or systems tested
to prove or disprove conformance.
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.6 Cost for such testing will be borne as follows:

.1 By Consultant in event of conformance with Contract Documents.

.2 By Contractor in event of non-conformance with Contract Documents.

.7 Conform to latest date of issue of referenced standards in effect on date of submission of
Bids, except where specific date or issue is specifically noted.

.8 When Product is specified by reference standard or performance specifications, upon
request of Consultant, obtain independent testing laboratory report from manufacturer,
stating Product meets or exceeds specified requirements.

1.5 SUBMITTALS
.1 Comparable Product Requests:  Submit request for consideration of each comparable

product. Identify product to be replaced.  Include Specification Section number and title
and Drawing numbers and titles.

.1 Include data to indicate compliance with the requirements specified in
"Comparable Products" Article.

.2 Consultant’s Action:  If necessary, Consultant will request additional information
or documentation for evaluation within one week of receipt of comparable
product request.  Consultant will notify Contractor of approval or rejection of
proposed comparable product request within ten working days of receipt of
request, or seven days of receipt of additional information or documentation,
whichever is later.
.1 Use product specified if Consultant does not issue a decision on use of

comparable product request within time allocated.

.2 Basis-of-Design or Standard of Acceptance Product Submittal:  Comply with
requirements in Section 01 33 00 – Submittal Procedures.  Show compliance with
requirements.

1.6 QUALITY OF MATERIALS
.1 Products, materials, equipment and articles (referred to as products throughout

specifications) incorporated in Work to be new, unless indicated otherwise, not damaged
or defective, and of best quality (compatible with specifications) for purpose intended. If
requested, furnish evidence as to type, source and quality of products provided.

.2 Acquire, in cost effective manner, items containing highest percentage of recycled and
recovered materials practicable consistent with maintaining satisfactory levels of
competition.  Make reasonable efforts to use recycled and recovered materials and in
otherwise utilizing recycled and recovered materials in execution of work.

.3 Defective products, whenever identified before completion of Work, will be rejected,
regardless of previous inspections. Inspection does not relieve responsibility but is
precaution against oversight or error. Remove and replace defective products at own
expense and be responsible for delays and expenses caused by rejection.

.4 Should disputes arise as to quality or fitness of products, decision rests strictly with
Consultant based upon requirements of Contract Documents.

.5 Unless otherwise indicated in specifications, maintain uniformity of manufacturer for any
particular or like item throughout building.
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.6 Permanent labels, trademarks and nameplates on products are not acceptable in
prominent locations, except where required for operating instructions, or when located in
mechanical or electrical rooms.

.7 Compatibility of Options:  If Contractor is given option of selecting between two or more
products for use on Project, select product compatible with products previously selected,
even if previously selected products were also options.

1.7 AVAILABILITY
.1 Immediately upon signing Contract, review product delivery requirements and anticipate

foreseeable supply delays for items. If delays in supply of products are foreseeable, notify
Consultant of such, in order that substitutions or other remedial action may be authorized
in ample time to prevent delay in performance of Work.

.2 In event of failure to notify Consultant at commencement of Work and should it
subsequently appear that Work may be delayed for such reason, Consultant reserves
right to substitute more readily available products of similar character, at no increase in
Contract Price or Contract Time.

1.8 PRODUCT SELECTION PROCEDURES
.1 General Product Requirements:  Provide products that comply with Contract Documents,

are undamaged and, unless otherwise indicated, are new at time of installation.

.1 Provide Products complete with accessories, trim, finish, fasteners, and other
items needed for a complete installation and indicated use and effect.

.2 Standard Products: Where available, and unless custom products or non-
standard options are specified, provide standard Products of types that have
been produced and used successfully in similar situations on other projects.

.3 Owner reserves right to limit selection to Products with warranties not in conflict
with requirements of Contract Documents.

.4 Where Products are accompanied by term "as selected", Consultant will make
selection.

.5 Descriptive, performance, and reference standard requirements in Specifications
establish relevant characteristics of products.

.2 Product Selection Procedures:

.1 Product:  Where Specifications name a single manufacturer and Product, provide
the named Product that complies with requirements.  Comparable products or
substitutions for Contractor's convenience will not be considered.

.2 Manufacturer:  Where Specifications name a single manufacturer, provide
product by named manufacturer that complies with requirements.  Comparable
products or substitutions for Contractor's convenience will not be considered.

.3 Basis-of-Design or Standard of Acceptance Product:  Where Specifications name
product, or refer to product indicated on Drawings, provide indicated product or
comparable product by another manufacturer.  Drawings and Specifications
indicate sizes, profiles, dimensions, and other characteristics that are based on
product indicated.  Comply with requirements in "Comparable Products" Article
for consideration of unnamed products by another manufacturer.

.4 Visual Matching Specification:  Where Specifications require "match Consultant’s
sample", provide product that complies with requirements and matches
Consultant’s sample.  Consultant’s decision will be final on whether proposed
product matches.



Municipality of North Grenville Section 01 61 00
Pool House COMMON PRODUCT REQUIREMENTS
A49 Project No. 219-00153-00 Page 4 of 7

.1 When no product available within specified category matches and
complies with other specified requirements, comply with requirements in
Article "Substitutions During Construction" for proposal of product.

.3 When materials are specified only by reference standard, select any material that meets
or exceeds the specified standard.

.4 Where materials are required to be listed on "Canadian General Standards Board,
Qualified Products List" select any manufacturer so listed.

1.9 COMPARABLE PRODUCTS
.1 Conditions for Consideration:  Owner and Consultant will consider Contractor's request

for comparable product when following conditions are satisfied. When following
conditions are not satisfied, Consultant may return requests without action, except to
record non-compliance with these requirements:

.1 Evidence that proposed product does not require revisions to Contract
Documents, that it is consistent with Contract Documents and will produce
indicated results, and that it is compatible with other portions of the Work.

.2 Detailed comparison of significant qualities of proposed product with those
named in Specifications.  Significant qualities include attributes such as
performance, weight, size, durability, visual effect, and specific features and
requirements indicated.

.3 Evidence that proposed product provides specified warranty.

.4 List of similar installations for completed projects with project names and
addresses and names and addresses of architects and owners, if requested.

.5 Samples, when requested.

1.10 DELIVERY, STORAGE, HANDLING AND PROTECTION
.1 Deliver, handle and store products in manner to prevent damage, adulteration,

deterioration, soiling, and loss, including theft and vandalism.  Comply with
manufacturer's instructions.

.2 Delivery and Handling:

.1 Schedule delivery to minimize long-term storage at Place of the Work and to
prevent overcrowding of construction spaces.

.2 Coordinate delivery with installation time to ensure minimum holding time for
items that are flammable, hazardous, easily damaged, or sensitive to
deterioration, theft, and other losses.

.3 Deliver products to Place of the Work in undamaged condition in manufacturer's
original sealed container or other packaging system, complete with labels and
instructions for handling, storing, unpacking, protecting, and installing.

.4 Inspect products on delivery to determine compliance with the Contract
Documents and to determine that products are undamaged and properly
protected.

.3 Storage:

.1 Store materials in a manner that will not endanger Project structure.

.2 Store packaged or bundled products in original and undamaged condition with
manufacturer's seal and labels intact. Do not remove from packaging or bundling
until required in Work.

.3 Store products subject to damage from weather in weatherproof enclosures.
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.4 Store cementitious products clear of earth or concrete floors, and away from
walls.

.5 Keep sand, when used for grout or mortar materials, clean and dry. Store sand
on wooden platforms and cover with waterproof tarpaulins during inclement
weather.

.6 Store sheet materials, and lumber on flat, solid supports and keep clear of
ground. Slope to shed moisture.

.7 Store and mix paints in heated and ventilated room. Remove oily rags and other
combustible debris from site daily. Take every precaution necessary to prevent
spontaneous combustion.

.8 Do not store products on site unless they can be used within a reasonable
amount of time (eg. Windows on site before rough openings are ready to receive
windows).

.4 Touch-up damaged factory finished surfaces to Consultant's satisfaction. Use touch-up
materials to match original. Do not paint over name plates.

1.11 TRANSPORTATION
.1 Pay costs of transportation of products required in performance of Work.

.2 Transportation cost of products supplied by Owner will be paid for by Owner. Unload,
handle and store such products.

1.12 MANUFACTURER'S INSTRUCTIONS
.1 Unless otherwise indicated in specifications, install or erect products in accordance with

manufacturer's instructions. Do not rely on labels or enclosures provided with products.
Obtain written instructions directly from manufacturers.

.2 Notify Consultant in writing, of conflicts between specifications and manufacturer's
instructions, so that Consultant may establish course of action.

.3 Improper installation or erection of products, due to failure in complying with these
requirements, authorizes Consultant to require removal and re-installation at no increase
in Contract Price or Contract Time.

1.13 QUALITY OF WORK
.1 Ensure Quality of Work is of highest standard, executed by workers experienced and

skilled in respective duties for which they are employed. Immediately notify Consultant if
required Work is such as to make it impractical to produce required results.

.2 Do not employ anyone unskilled in their required duties. Consultant reserves right to
require dismissal from site, workers deemed incompetent or careless.

.3 Decisions as to standard or fitness of Quality of Work in cases of dispute rest solely with
Consultant, whose decision is final.

1.14 CO-ORDINATION
.1 Ensure cooperation of workers in laying out Work. Maintain efficient and continuous

supervision.

.2 Be responsible for coordination and placement of openings, sleeves and accessories.



Municipality of North Grenville Section 01 61 00
Pool House COMMON PRODUCT REQUIREMENTS
A49 Project No. 219-00153-00 Page 6 of 7

1.15 CONCEALMENT
.1 In finished areas, conceal pipes, ducts and wiring in floors, walls and ceilings, except

where indicated otherwise.

.2 Before installation, inform Consultant if there is interference. Install as directed by
Consultant.

.3 Do not obstruct access space above removable ceiling tiles or behind access doors,
panels or plates.

1.16 REMEDIAL WORK
.1 Refer to CCDC 2 and Section 01 73 00 – Execution.

.2 Perform remedial work required to repair or replace parts or portions of Work identified as
defective or unacceptable. Coordinate adjacent affected Work as required.

.3 Perform remedial work by specialists familiar with materials affected. Perform in manner
to neither damage nor put at risk any portion of Work.

1.17 LOCATION OF FIXTURES
.1 Location of equipment, fixtures and outlets indicated or specified are to be considered as

approximate and may be moved by the Consultant or Owner up to 1 800 mm from
location shown without change to Contract Price, provided notice is given to Contractor
before related work has commenced.

.2 Locate equipment fixtures and distribution systems to provide minimum interference and
maximum usable space and in accordance with manufacturer’s recommendations for
safety, access and maintenance.

.3 Inform Consultant of conflicting installation. Install as directed.

1.18 FASTENINGS
.1 Provide metal fastenings and accessories in same texture, colour, and finish as adjacent

materials, unless indicated otherwise.

.2 Prevent electrolytic action between dissimilar metals and materials.

.3 Use non-corrosive hot dip galvanized steel fasteners and anchors for securing exterior
work, unless stainless steel or other material is specifically requested in affected
specification Section.

.4 Space anchors within individual load limit or shear capacity and ensure they provide
positive permanent anchorage. Wood, or any other organic material plugs are not
acceptable.

.5 Keep exposed fastenings to a minimum, space evenly and install neatly.

.6 Fastenings which cause spalling or cracking of material to which anchorage is made are
not acceptable.
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1.19 FASTENINGS - EQUIPMENT
.1 Use fastenings of standard commercial sizes and patterns with material and finish

suitable for service.

.2 Use heavy hexagon heads, semi-finished unless otherwise specified. Use No. 304
stainless steel for exterior areas.

.3 Bolts may not project more than one diameter beyond nuts.

.4 Use plain type washers on equipment, sheet metal and soft gasket lock type washers
where vibrations occur. Use resilient washers with stainless steel.

1.20 SHEET METAL AND WIRE GAUGE INTERPRETATION
.1 Unless otherwise indicated, base metal thicknesses on uncoated thicknesses in

accordance with the following interpretation guidelines:

.1 Steel sheet: manufacturer’s standard gauge (msg).

.2 Stainless steel sheet: “United States Standard Gauge (Revised)”.

.3 Non-ferrous sheet metal: “Brown & Sharpe Gauge”.

.4 Ferrous wire thickness: “US Steel Wire Gauge”

.5 Non-ferrous wire thickness: “American Wire Gauge”.

.6 Cold-formed light weight steel framing members: CSA S136.

1.21 PROTECTION OF WORK IN PROGRESS
.1 Adequately protect Work completed and in progress. Work damaged or defaced due to

failure in providing such protection is to be removed and replaced, or repaired, as
directed by the Consultant, at no increase in Contract Price.

.2 Protect Work against damage by on-going construction processes, vandalism, and other
causes.

.3 Prevent overloading of any part of building. Do not cut, drill or sleeve any load bearing
structural member, unless specifically indicated without written approval of Consultant.

END OF SECTION
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Part 1 General

1.01 SUMMARY
.1 Section Includes: Requirements for selection of Products as specified in the technical

Specifications Sections using various methods of specifying.

.2 Related Requirements:

.1 Section 01 25 00 - Substitution Procedures, for substitution procedures
applicable during both procurement and construction stages of project with form
for request for substitutions during construction stage that is acceptable to
Consultant.

1.02 DEFINITIONS
.1 Acceptable Products: The term Acceptable Products is used to specify Products by

material name, manufacturer, catalogue number, model number, or similar reference and
is used as follows:

.1 Acceptable Products listings are based on the Consultant’s determination that
Products meet specified requirements and opinion of applicability to the Project
requirements

.2 Acceptable Products listings are deemed to establish the standard of acceptance
that the Consultant will consider appropriate for the Work.

.3 Any Product listed in the Acceptable Products listing may be used to establish
the Bid Price.

.2 Basis-of-Design Products: The term Basis-of-Design Products is used to specify a
specific material name, manufacturer, catalogue number, model number or similar
reference and is used as follows:

.1 Basis-of-Design Products are used to establish Consultant’s preference for a
single source Product listing based on performance, appearance, or
configuration.

.2 Use the Basis-of-Design Product to establish the Bid Price unless an Addendum
is issued adding additional Acceptable Products.

.3 Basis-of-Design Products designation does not limit the Contractor’s ability to
submit Proposed Substitutions in accordance with Substitutions requirements of
this Section and specific performance requirements listed in technical
Specifications Sections.

1.03 PRODUCT OPTIONS
.1 Performance or Prescriptive Standards: Select any Product, assembly or system that

meets or exceeds the specified standards for Products specified only by referenced
standards and performance criteria.

.2 Acceptable Products: Select any named product, assembly or system contained in the
listing of Acceptable Products.

.3 Basis-of-Design Products: Use the named Product contained in the Basis-of-Design
Product listing unless an Addendum is issued indicating acceptance of additional
Acceptable Products.

.4 Incorporation of Specified Options: Contractor agrees to coordinate the installation of the
selected option into the Work:

.1 Make any changes in the Work as may be required to accommodate the selected
option
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.2 Notify Consultant where the selected option is inconsistent with the layouts and
configurations indicated on Drawings and Schedules

.3 Bear costs and waive claims for additional compensation for costs that are
implicit in the use of listed options including costs of re-design, and preparation of
Drawings and details required by the Consultant

1.04 SUBSTITUTIONS
.1 Contractor may submit request for acceptance of additional Acceptable Products meeting

specified requirements contained in technical Specifications Sections that can be shown
to meet Project requirements; make submissions in accordance with Section 01 25 00 -
Substitution Procedures.

.2 Substitutions will be considered where the technical Specifications Sections provides for
selection of an option that is not consistent with the Drawings and Schedules; as in the
case of a piece of equipment that differs from the equipment detailed in dimensions,
service requirements, loads imposed on structures, or similar parameters.

.3 Substitutions will be considered where Contractor is of the opinion that a Product,
assembly or installation meets or exceeds the requirements of the named Acceptable
Products or Basis-of-Design Product listings in accordance with Section 01 25 00 -
Substitution Procedures.

Part 2 Products

2.01 NOT USED

Part 3 Execution

3.01 NOT USED

END OF SECTION
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Part 1 General

1.1 QUALIFICATIONS OF SURVEYOR

.1 Qualified registered land surveyor licensed to practice in Place of Work.

1.2 SURVEY REFERENCE POINTS

.1 Existing base horizontal and vertical control points are designated on drawings.

.2 Locate, confirm, and protect control points before starting site work. Preserve permanent
reference points during construction.

.3 Make no changes or relocations without prior written notice to Consultant.

.4 Report to Consultant when reference point is lost or destroyed or requires relocation
because of necessary changes in grades or locations.

.5 Require surveyor to replace control points in accordance with original survey control.

1.3 SURVEY REQUIREMENTS

.1 Establish two permanent benchmarks on site, referenced to established benchmarks by
survey control points. Record locations, with horizontal and vertical data in Project
Record Documents.

.2 Establish lines and levels, locate, and lay out, by instrumentation.

.3 Establish pipe invert elevations.

.4 Stake batter boards for foundations.

.5 Establish foundation column locations and floor elevations.

.6 Establish lines and levels for mechanical and electrical work.

1.4 EXISTING SERVICES AND SITE CONDITIONS

.1 Before commencing work, verify site conditions, establish location and extent of existing
service lines and other underground services in area of Work.

.2 Notify Consultant in writing of findings and any interferences or discrepancies
encountered.

.3 Submit to Consultant for review and acceptance, proposed remedial solution.

.4 Do not proceed with site work until remedial proposal has been reviewed and accepted
by Consultant and Owner. Failure to meet this requirement will void any claims made for
such work.

1.5 LOCATION OF EQUIPMENT AND FIXTURES
.1 Location of equipment, fixtures and outlets indicated or specified are to be considered as

approximate.

.2 Locate equipment, fixtures, and distribution systems to provide minimum interference and
maximum usable space and in accordance with manufacturer's recommendations for
safety, access and maintenance.
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.3 Inform Consultant of impending installation and obtain approval for actual location.

.4 Submit field drawings to indicate relative position of various services and equipment
when required by Consultant.

1.6 RECORDS

.1 Maintain a complete, accurate log of control and survey work as it progresses.

.2 On completion of foundations and major site improvements, prepare a certified survey
showing dimensions, locations, angles, and elevations of Work.

.3 Record locations of maintained rerouted, and abandoned service lines.

1.7 SUBSURFACE CONDITIONS

.1 Promptly notify Consultant in writing if subsurface conditions at Place of Work differ
materially from those indicated in Contract Documents, or a reasonable assumption of
probable conditions based thereon.

.2 After prompt investigation, should Consultant determine that conditions do differ
materially, instructions will be issued for changes in Work as provided in Changes and
Change Orders.

Part 2 Products

2.1 NOT USED

.1 Not Used.

Part 3 Execution

3.1 NOT USED

.1 Not Used.

END OF SECTION
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Part 1 General

1.1 SUBMITTALS
.1 Submittals: in accordance with Section 01 33 00 - Submittal Procedures.

.2 Submit written request in advance of cutting or alteration which affects:

.1 Structural integrity of elements of project.

.2 Integrity of weather-exposed or moisture-resistant elements.

.3 Efficiency, maintenance, or safety of operational elements.

.4 Visual qualities of sight-exposed elements.

.5 Work of Owner or separate contractor.

.3 Include in request:

.1 Identification of project.

.2 Location and description of affected Work.

.3 Statement on necessity for cutting or alteration.

.4 Description of proposed Work, and products to be used.

.5 Alternatives to cutting and patching.

.6 Effect on Work of Owner or separate contractor.

.7 Written permission of affected separate contractor.

.8 Date and time work will be executed.

1.2 MATERIALS
.1 Required for original installation.

.2 Change in Materials: Submit request for substitution in accordance with Section 01 61 00
– Common Product Requirements and Section 01 25 00 – Substitution Procedures.

1.3 PREPARATION
.1 Inspect existing conditions, including elements subject to damage or movement during

cutting and patching.

.2 After uncovering, inspect conditions affecting performance of Work.

.3 Beginning of cutting or patching means acceptance of existing conditions.

.4 Provide supports to assure structural integrity of surroundings; provide devices and
methods to protect other portions of project from damage.

.5 Provide protection from elements for areas which are to be exposed by uncovering work;
maintain excavations free of water.

1.4 EXECUTION
.1 Execute cutting, fitting, and patching including excavation and fill, to complete Work.

.2 Fit several parts together, to integrate with other Work.

.3 Uncover Work to install ill-timed Work.
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.4 Remove and replace defective and non-conforming Work.

.5 Provide openings in non-structural elements of Work for penetrations of mechanical and
electrical Work.

.6 Execute Work by methods to avoid damage to other Work, and which will provide proper
surfaces to receive patching and finishing.

.7 Employ original installer to perform cutting and patching for weather-exposed and
moisture-resistant elements, and sight-exposed surfaces.

.8 Cut rigid materials using masonry saw or core drill. Pneumatic or impact tools not allowed
on masonry work without prior approval.

.9 Restore work with new products in accordance with requirements of Contract
Documents.

.10 Fit Work airtight and weather resistant to pipes, sleeves, ducts, conduit, and other
penetrations through surfaces.

.11 At penetration of fire rated wall, ceiling, or floor construction, completely seal voids with
firestopping material in accordance with Section 07 84 00 - Firestopping, full thickness of
construction element, and in accordance with manufacturer’s system details.

.12 Refinish surfaces to match adjacent finishes: Refinish continuous surfaces to nearest
intersection. Refinish assemblies by refinishing entire unit.

.13 Conceal pipes, ducts and wiring in floor, wall and ceiling construction of finished areas
except where indicated otherwise.

1.5 WASTE MANAGEMENT AND DISPOSAL
.1 Separate waste materials for reuse and recycling in accordance with Section 01 74 19 –

Construction Waste Management and Disposal.

END OF SECTION
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Part 1 General

1.1 REFERENCES
.1 Canadian Construction Documents Committee (CCDC).

.1 CCDC 2-2020, Stipulated Price Contract.

1.2 PROJECT CLEANLINESS
.1 Maintain Work in tidy condition, free from accumulation of waste products and debris.

.2 Remove waste materials from site daily at regularly scheduled times.

.3 Do not burn waste materials on site.

.4 Clear snow and ice from access to building, remove from site.

.5 Provide grass cutting service every two weeks during growing season on construction
site.

.6 Arrange with and obtain permits from authorities having jurisdiction for disposal of waste
and debris.

.7 Provide on-site containers for collection of waste materials and debris.

.8 Provide and use marked separate bins for recycling. Refer to Section 01 74 19 –
Construction Waste Management and Disposal.

.9 Dispose of waste materials and debris off site.

.10 Clean interior areas before start of finishing work and maintain areas free of dust and
other contaminants during finishing operations.

.11 Store volatile waste in covered metal containers and remove from premises at end of
each working day.

.12 Provide adequate ventilation during use of volatile or noxious substances. Use of building
ventilation systems is not permitted for this purpose.

.13 Use only cleaning materials recommended by manufacturer of surface to be cleaned, and
as recommended by cleaning material manufacturer.

.14 Schedule cleaning operations so that resulting dust, debris and other contaminants will
not fall on wet, newly painted surfaces nor contaminate building systems.

1.3 FINAL CLEANING
.1 When Work is Substantially Performed remove surplus products, tools, construction

machinery and equipment not required for performance of remaining Work.

.2 Remove waste products and debris other than that caused by others and leave Work
clean and suitable for occupancy.

.3 Before final review remove surplus products, tools, construction machinery and
equipment.
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.4 Arrange with and obtain permits from authorities having jurisdiction for disposal of waste
and debris.

.5 Clean and polish glass, mirrors, hardware, wall tile, stainless steel, chrome, porcelain
enamel, baked enamel, plastic laminate, and mechanical and electrical fixtures. Replace
broken, scratched or disfigured glass.

.6 Remove stains, spots, marks and dirt from decorative work, electrical and mechanical
fixtures, furniture fitments, walls, floors, and ceilings.

.7 Clean lighting reflectors, lenses, and other lighting surfaces.

.8 Vacuum clean and dust building interiors, behind grilles, louvres, and screens.

.9 Inspect finishes, fitments and equipment and ensure specified workmanship and
operation.

.10 Broom clean and wash exterior walks, steps, and surfaces; rake clean other surfaces of
grounds.

.11 Remove dirt and other disfiguration from exterior surfaces.

.12 Clean and sweep roofs, gutters, areaways, and sunken wells.

.13 Sweep and wash clean paved areas.

.14 Clean equipment and fixtures to sanitary condition; clean or replace filters of mechanical
equipment.

.15 Clean roofs, downspouts, and drainage systems.

.16 Remove debris and surplus materials from crawl areas and other accessible concealed
spaces.

Remove snow and ice from access to building.

END OF SECTION
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Part 1 General

1.1 GENERAL

.1 Designate one person as "Waste Management Coordinator" to be responsible for the
development and implementation of A project-specific construction waste management
plan and ensuring compliance by all construction personnel with the requirements of this
Section and of the Waste Management Plan.

.2 Comply with the Environmental Protection Act, Ontario Regulations O. Reg. 102/94 and
O. Reg. 103/94 for waste management program on construction and demolition projects.

1.2 WASTE MANAGEMENT PLAN

.1 Develop and implement a waste management plan for the project to implement
procedures to reduce, reuse and recycle materials, including packaging, to the maximum
extent possible.

.2 Submit two copies of the Waste Management Plan to the Consultant for review before
the start of work on site. If, upon review, the Consultant requires revisions to the Plan,
make revisions and re-submit within 3 working days.

.3 Post a copy of the reviewed and accepted Waste Management Plan in a conspicuous
location where it can be readily seen by all construction personnel.

1.3 WASTE DISPOSAL

.1 Include in the waste management plan and implement throughout the project a materials
source separation program to collect re-usable and recyclable materials in an orderly
fashion for diversion from the general waste stream and alternative disposal at
appropriate materials recycling and re-use facilities. Provide appropriate on-site disposal
bins.

.2 Collect and separate packaging for disposal at recycling facilities. Include paper, plastic,
polystyrene, corrugated cardboard, metal banding, and other recyclable packaging
materials.

.3 Ensure all personnel working on the site are thoroughly familiar with the Waste
Management Plan and monitor compliance with the Plan throughout the Project.

1.4 ENVIRONMENTAL PROTECTION

.1 Dispose of unused adhesive, sealant, volatile materials such as mineral spirits, oil or
paint thinner, and other volatile materials which could be hazardous to the health,
including empty containers, at an official hazardous materials collection site acceptable to
the Consultant, in strict accordance with the requirements of the authorities having
jurisdiction and in a manner which will protect construction personnel, visitors to the site,
and the public from all such hazards.

.2 Do not permit such materials to enter waterways, storm or sanitary sewers; do not
dispose onto ground or other location that might pose a health or environmental hazard.
Do not bury or burn rubbish and waste materials on site.

Part 2 Products

2.1 NOT USED
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.1 Not Used.

Part 3 EXECUTION

3.1 NOT USED

.1 Not used.

END OF SECTION



Municipality of North Grenville Section 01 78 00
Pool House CLOSEOUT SUBMITTALS
A49 Project No. 219-00153-00 Page 1 of 6

Part 1 General

1.1 TAKE-OVER PROCEDURE

.1 Follow procedures called for in "OAA/OGCA Take-Over Procedures", Document
No.100-2018 (re-issued January 8, 2019), except as otherwise required by the
Construction Act.

.2 Refer also to Owner's Contract documents and relevant conditions for Take-Over
Procedures as set out in CCDC 2, GC 12.1 Ready-For-Takeover.

.3 Costs for additional or unnecessary inspections occasioned by Contractor's unjustified
request for same will be deducted from amounts owing under the Contract.
.1 Owner reserves the right to occupy and use portions of work whether partially or

entirely completed, or whether completed on schedule or not.
.2 Partial occupancy to not imply acceptance of work in whole or in part, nor is it to

imply acknowledgement that the terms of Agreement are fulfilled.

1.2 OCCUPANCY

.1 Owner reserves the right to occupy and use portions of work whether partially or entirely
completed, or whether completed on schedule or not.

.2 Partial occupancy to not imply acceptance of work in whole or in part, nor is it to imply
acknowledgement that the terms of Agreement are fulfilled.

1.3 SUBMITTALS

.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.

.2 Two weeks before Substantial Performance of the Work, submit to the Consultant, 3 final
copies of operating and maintenance manuals in English and French.

.3 Provide spare parts, maintenance materials and special tools of same quality and
manufacture as products provided in Work.

.4 Provide evidence, if requested, for type, source and quality of products supplied.

1.4 FORMAT

.1 Organize data as instructional manual.

.2 Binders: vinyl, hard covered, 3 'D' ring, loose leaf 219 x 279 mm with spine and face
pockets.

.3 When multiple binders are used correlate data into related consistent groupings.
.1 Identify contents of each binder on spine.

.4 Cover: identify each binder with type or printed title 'Project Record Documents'; list title
of project and identify subject matter of contents.

.5 Arrange content by systems, under Section numbers and sequence of Table of Contents.

.6 Provide tabbed fly leaf for each separate product and system, with typed description of
product and major component parts of equipment.

.7 Text: manufacturer's printed data, or typewritten data.

.8 Drawings: provide with reinforced punched binder tab.
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.1 Bind in with text, fold larger drawings to size of text pages.

1.5 CONTENTS - PROJECT RECORD DOCUMENTS

.1 Table of Contents for Each Volume: provide title of project:
.1 Date of submission; names.
.2 Addresses, and telephone numbers of Consultant and Contractor and Sub

Contractor with name of responsible parties.
.3 Schedule of products and systems indexed to content of volume.

.2 For each product or system:
.1 List names, addresses and telephone numbers of subcontractors and suppliers,

including local source of supplies and replacement parts.

.3 Product Data: mark each sheet to identify specific products and component parts, and
data applicable to installation; delete inapplicable information.

.4 Drawings: supplement product data to illustrate relations of component parts of
equipment and systems, to show control and flow diagrams.

1.6 AS -BUILT DOCUMENTS AND SAMPLES

.1 Maintain, at site one record copy of:
.1 Contract Drawings.
.2 Specifications.
.3 Addenda.
.4 Change Orders and other modifications to Contract.
.5 Reviewed shop drawings, product data, and samples.
.6 Field test records.
.7 Inspection certificates.
.8 Manufacturer's certificates.

.2 Store record documents and samples in field office apart from documents used for
construction.
.1 Provide files, racks, and secure storage.

.3 Label record documents and file in accordance with Section number listings in List of
Contents of this Project Manual.
.1 Label each document "PROJECT RECORD" in neat, large, printed letters.

.4 Maintain record documents in clean, dry and legible condition.
.1 Do not use record documents for construction purposes.

.5 Keep record documents and samples available for inspection.

1.7 RECORDING INFORMATION ON PROJECT RECORD DOCUMENTS

Record information on set of black line opaque drawings, provided by Contractor from
electronic files provided by Consultant.

.6 Use felt tip marking pens, maintaining separate colours for each major system, for
recording information.

.7 Record information concurrently with construction progress.
.1 Do not conceal Work until required information is recorded.

.8 Contract Drawings and shop drawings: mark each item to record actual construction,
including:
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.1 Measured depths of elements of foundation in relation to finish first floor datum.

.2 Measured horizontal and vertical locations of underground utilities and
appurtenances, referenced to permanent surface improvements.

.3 Measured locations of internal utilities and appurtenances referenced to visible
and accessible features of construction.

.4 Field changes of dimension and detail.

.5 Changes made by change orders.

.6 Details not on original Contract Drawings.

.7 References to related shop drawings and modifications.

.9 Specifications: mark each item to record actual construction, including:
.1 Manufacturer, trade name, and catalogue number of each product installed,

particularly optional items and substitute items.
.2 Changes made by Addenda and change orders.

.10 Provide digital photos, for site records on CD or flash drive. Include in project manuals.

1.8 FINAL SURVEY

.1 Submit final site survey certificate in accordance with Section 01 71 00 - Examination and
Preparation.

1.9 EQUIPMENT AND SYSTEMS

.1 For each item of equipment and each system include description of unit or system, and
component parts.
.1 Give function, normal operation characteristics and limiting conditions.
.2 Include performance curves, with engineering data and tests, and complete

nomenclature and commercial number of replaceable parts.

.2 Panel board circuit directories: provide electrical service characteristics, controls, and
communications.

.3 Include installed colour coded wiring diagrams.

.4 Operating Procedures: include start-up, break-in, and routine normal operating
instructions and sequences.
.1 Include regulation, control, stopping, shut-down, and emergency instructions.
.2 Include summer, winter, and any special operating instructions.

.5 Maintenance Requirements: include routine procedures and guide for trouble-shooting;
disassembly, repair, and reassembly instructions; and alignment, adjusting, balancing,
and checking instructions.

.6 Provide servicing and lubrication schedule, and list of lubricants required.

.7 Include manufacturer's printed operation and maintenance instructions.

.8 Include sequence of operation by controls manufacturer.

.9 Provide original manufacturer's parts list, illustrations, assembly drawings, and diagrams
required for maintenance.

.10 Provide installed control diagrams by controls manufacturer.

.11 Provide Contractor's co-ordination drawings, with installed colour coded piping diagrams.
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.12 Provide charts of valve tag numbers, with location and function of each valve, keyed to
flow and control diagrams.

.13 Provide list of original manufacturer's spare parts, current prices, and recommended
quantities to be maintained in storage.

.14 Include test and balancing reports as specified in Section 01 45 00 - Quality Control.

1.10 MATERIALS AND FINISHES

.1 Building products, applied materials, and finishes: include product data, with catalogue
number, size, composition, and colour and texture designations. Provide information for
re-ordering custom manufactured products.

.2 Instructions for cleaning agents and methods, precautions against detrimental agents and
methods, and recommended schedule for cleaning and maintenance.

.3 Moisture-protection and weather-exposed products: include manufacturer's
recommendations for cleaning agents and methods, precautions against detrimental
agents and methods, and recommended schedule for cleaning and maintenance.

.4 Additional requirements: as specified in individual specifications sections.

1.11 MAINTENANCE MATERIALS

.1 Spare Parts:
.1 Provide spare parts, in quantities specified in individual specification sections.
.2 Provide items of same manufacture and quality as items in Work.
.3 Deliver to site; place and store.

.2 Extra Stock Materials:
.1 Provide maintenance and extra materials, in quantities specified in individual

specification sections.
.2 Provide items of same manufacture and quality as items in Work.
.3 Deliver to site; place and store.

.3 Special Tools:
.1 Provide special tools, in quantities specified in individual specification section.
.2 Provide items with tags identifying their associated function and equipment.
.3 Deliver to site, location as directed; place and store.

1.12 DELIVERY, STORAGE AND HANDLING

.1 Store spare parts, maintenance materials, and special tools in manner to prevent
damage or deterioration.

.2 Store in original and undamaged condition with manufacturer's seal and labels intact.

.3 Store components subject to damage from weather in weatherproof enclosures.

.4 Store paints and freezable materials in a heated and ventilated room.

.5 Remove and replace damaged products at own expense.

1.13 WARRANTIES AND BONDS

.1 Assemble approved information in binder, submit upon acceptance of work and organize
binder as follows:
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.1 Separate each warranty or bond with index tab sheets keyed to Table of
Contents listing.

.2 List subcontractor, supplier, and manufacturer, with name, address, and
telephone number of responsible principals.

.3 Obtain warranties and bonds, executed in duplicate by subcontractors, suppliers,
and manufacturers, within ten days after completion of applicable item of work.

.4 Verify that documents are in proper form, contain full information, and are
notarized.

.5 Co-execute submittals when required.

.6 Retain warranties and bonds until time specified for submittal.

.2 Except for items put into use with Owner's permission, leave date of beginning of time of
warranty until Date of Substantial Performance is determined.

.3 Include information contained in warranty management plan as follows:
.1 Roles and responsibilities of personnel associated with warranty process,

including points of contact and telephone numbers within the organizations of
Contractors, subcontractors, manufacturers, or suppliers involved.

.2 Listing and status of delivery of Certificates of Warranty for extended warranty
items, to include roofs, HVAC balancing, pumps, motors, transformers, and
commissioned systems such as fire protection, alarm systems, sprinkler systems,
lightning protection systems.

.3 Provide list for each warranted equipment, item, feature of construction or system
indicating:
.1 Name of item.
.2 Model and serial numbers.
.3 Location where installed.
.4 Name and phone numbers of manufacturers or suppliers.
.5 Names, addresses and telephone numbers of sources of spare parts.
.6 Warranties and terms of warranty: include one-year overall warranty of

construction. Indicate items that have extended warranties and show
separate warranty expiration dates.

.7 Cross-reference to warranty certificates as applicable.

.8 Starting point and duration of warranty period.

.9 Summary of maintenance procedures required to continue warranty in
force.

.10 Cross-Reference to specific pertinent Operation and Maintenance
manuals.

.11 Organization, names and phone numbers of persons to call for warranty
service.

.12 Typical response time and repair time expected for various warranted
equipment.

.4 Contractor's plans for attendance at 4 and 9 month post-construction warranty
inspections.

.5 Procedure and status of tagging of equipment covered by extended warranties.

.6 Post copies of instructions near selected pieces of equipment where operation is
critical for warranty and/or safety reasons.

.4 Respond in timely manner to oral or written notification of required construction warranty
repair work.

.5 Written verification to follow oral instructions.
.1 Failure to respond will be cause for the Consultant to proceed with action against

Contractor.
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Part 2 Products

2.1 NOT USED

.1 Not Used.

Part 3 Execution

3.1 NOT USED

.1 Not Used.

END OF SECTION
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Part 1 General

1.1 SECTION INCLUDES

.1 Procedures for demonstration and instruction of equipment and systems to Owner's
personnel.

1.2 DESCRIPTION

.1 Demonstrate scheduled operation and maintenance of equipment and systems to
Owner's personnel at times indicated in the specifications.

.2 Owner will provide list of personnel to receive instructions and will coordinate their
attendance at agreed-upon times.

1.3 QUALITY CONTROL

.1 Coordinate the Work in accordance with Section 01 45 00 – Quality Control.

.2 When specified in individual Sections, require manufacturer to provide authorized
representative to demonstrate operation of equipment and systems, instruct Owner's
personnel, and provide written report that demonstration and instructions have been
completed.

1.4 SUBMITTALS

.1 Submit documentation in accordance with Section 01 33 00 – Submittal Procedures.

.2 Submit schedule of time and date for demonstration of each item of equipment and each
system two weeks before designated dates, for Consultant's acceptance.

.3 Submit reports within one week after completion of demonstration, that demonstration
and instructions have been satisfactorily completed.

.4 Give time and date of each demonstration, with list of persons present.

1.5 CONDITIONS FOR DEMONSTRATIONS

.1 For training during installation, confirm dates for installation have not changed.

.2 For training after completion of construction ensure:
.1 Equipment has been inspected and put into operation in accordance with

specifications.
.2 Testing, adjusting, and balancing has been performed and equipment and

systems are fully operational.
.3 Copies of completed operation and maintenance manuals for use in

demonstrations and instructions are provided.

1.6 PREPARATION

.1 Verify that conditions for demonstration and instructions comply with requirements.

.2 Verify that designated personnel are present.
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1.7 DEMONSTRATION AND INSTRUCTIONS

.1 Demonstrate start-up, operation, control, adjustment, trouble-shooting, installation,
servicing, and maintenance of each item of equipment at agreed upon times, at the
designated location.

.2 Instruct personnel in all phases of operation and maintenance using operation and
maintenance manuals as the basis of instruction.

.3 Review contents of manual in detail to explain all aspects of operation and maintenance.

.4 Prepare and insert additional data in operations and maintenance manuals when the
need for additional data becomes apparent during instructions.

Part 2 Products

2.1 NOT USED

.1 Not Used.

Part 3 Execution

3.1 NOT USED

.1 Not Used.

END OF SECTION
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Part 1 General

1.1 RELATED REQUIREMENTS

.1 Section 03 20 00: Concrete Reinforcing.

.2 Section 03 30 00: Cast-in-Place Concrete.

1.2 REFERENCES

.1 All referenced standards to be the current edition or the edition referenced by the
applicable Building Code in force at the time of building permit application, as noted on
Structural Drawings.

.2 Canadian Standards Association (CSA International):

.1 CSA A23.1/A23.2, Concrete Materials and Methods of Concrete Construction/Methods
of Test and Standard Practices for Concrete.

.2 CSA O86, Engineering Design in Wood.

.3 CSA O121, Douglas Fir Plywood.

.4 CSA 0141, Softwood Lumber.

.5 CSA O151, Canadian Softwood Plywood.

.6 CSA O153, Poplar Plywood.

.7 CSA O325.0, Construction Sheathing.

.8 CSA O437 Series, Standards for OSB and Waferboard.

.9 CSA S269.1, Falsework and Formwork

.3 American Concrete Institute (ACI):

.1 ACI 117, Specification for Tolerances for Concrete Construction and Materials.

.2 ACI 347, Guide to Formwork for Concrete.

1.3 QUALITY ASSURANCE

.1 In accordance with Section 01 45 00 – Quality Control.

.2 Qualifications

.1 Engage a Professional Engineer licensed in the place where the project is located to
be responsible for design, installation and site review of all formwork, falsework and
re- shoring.

1.4 ACTION AND INFORMATIONAL SUBMITTALS

.1 Provide submittals in accordance with Section 01 33 00 – Submittal Procedures.

.2 Product Shop Drawings:

.1 Provide shop drawings for formwork and falsework stamped and signed by
the Professional Engineer responsible for their design.
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.1 Show on Drawings: Formwork design data: permissible rate of concrete
placement and temperature of concrete in forms.

.2 Erection sequence.

.3 Camber.

.4 Locations of all construction and control joints in slabs and walls.

.5 Shoring of existing construction where required to carry construction loads.

Part 2 Products

2.1 DESIGN REQUIREMENTS

.1 Design in accordance with CSA S269.1.

.2 Consultant accepts no responsibility for structural adequacy of formwork, falsework
and re- shoring and will not review its design.

2.2 MATERIALS

.1 Formwork Materials: To CSA S269.1.

.1 For concrete without special architectural features, use wood and wood product
formwork materials to CSA O121, CSA 0141, CSA O437 or CSA-O153.

.2 For concrete with special architectural features, use formwork materials to
CSA A23.1/A23.2.

.3 Tubular column forms: round, spirally wound laminated fibre forms, internally treated
with release material.

.4 Square fibre column forms: tubular column form with fibre board insert locked into
place with polystyrene.

.5 Form ties:

.1 Removable or internally disconnecting tie rods with or without spreader tubes, or
snap- off metal ties, fixed or adjustable length, free of devices leaving holes larger
than 25 mm (1”) diameter in concrete surface.

.2 For Architectural concrete, use ties with plastic cones at each end.

.3 Form ties to be designed to act as ties and spreaders and to have a minimum
working strength of 13 kN (3000 pounds).

.4 Snap ties to snap cleanly at least 25 mm (1") from concrete surface without
damage to the concrete.

.5 Snap ties in Architectural concrete, to be internally disconnecting type which
snaps cleanly at least 38 mm (1½") from concrete surface without damage to the
concrete.

.6 Form liner: high density overlay plywood to CSA O121 or other special materials
to achieve the required concrete finish.

.7 Form stripping agent: colourless mineral oil, non-toxic, low VOC, free of kerosene,
with viscosity between 15 to 24 mm²/s (70 and 110s Saybolt Universal) at 40°C,
flashpoint minimum 150°C, open cup.
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.8 Grooves, reglets and chamfers: White pine selected for straightness and
accurately dressed to size.

.2 Falsework Materials: To CSA S269.1.

.3 Compressible Filler: Flexible polyethylene closed cell expansion joint filler to ASTM D
4819, type II.

2.3 ACCESSORIES

.1 Swellable waterstops.

.1 Bentonite Waterstops - composed of 75% sodium bentonite and 25% butyl
rubber, rectangular, flexible, min 200% expansion after 21 day aging.

.2 Extrudable waterstops - one part polyurethane, bentonite free, 100% expansion after
7 days.

.2 Dovetail anchor slots: minimum 0.6 mm thick galvanized steel with insulation filled slots.

.3 Weep hole tubes: plastic.

Part 3 Execution

3.1 FABRICATION AND ERECTION

.1 Confirm to CSA A23.1.

.2 Fabricate and erect falsework in accordance with CSA S269.1.

.3 Do not place shores and mud sills on frozen ground.

.4 Provide site drainage to prevent washout of soil supporting mud sills and shores.

.5 Fabricate and erect formwork in accordance with CSA S269.1 to produce finished concrete
conforming to shape, dimensions, locations and levels indicated within tolerances required
by CSA A23.1/A23.2.

.6 Make formwork tight and flush faced to prevent the leakage of mortar and the creation
of unspecified fins or panel outlines.

.7 Form sides of footings unless Structural Drawings and Geotechnical report allow use of
earth forms.

.8 See drawings for any camber required in hardened concrete. Measure cambers relative
to member supports.

.9 Obtain Consultant approval for formed openings, slots and chases not indicated on
Structural Drawings.

.10 Do not permit loads from formwork to be transmitted to adjacent existing structure.

.11 Apply a form coating and release agent uniformly to the contact surface of formwork
panels before reuse.

.12 Use 25 mm (1”) chamfer strips on external corners and 25 mm (1”) fillets at interior
corners, unless specified otherwise.

.13 Form chases, slots, openings, drips, recesses, expansion and control joints as indicated
on Architectural and Structural drawings.
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.14 Build in anchors, sleeves, and other inserts required to accommodate Work specified in
other sections.

.15 Anchors and inserts not to protrude beyond surfaces designated to receive applied
finishes, including painting.

.16 Clean formwork in accordance with CSA A23.1/A23.2, before placing concrete.

.17 Provide vertical dovetail anchor slots at 600 mm (2’-0”) on centre where masonry
veneer covers face of concrete.

.18 Build top form on sloping concrete where required to prevent concrete from flowing out of
the form. Provide vents to allow air and bleed water to escape.

.19 Do not close wall forms before reinforcing steel has been reviewed by Consultant.

.20 Where removable tie rods are used for form ties, plug and seal tie holes to maintain the
fire resistance, gas impermeability, soundproofing and waterproofing of the adjacent
concrete.

3.2 JOINTS

.1 Refer to Typical Details and Drawings Notes for locations, detailing and maximum
spacing requirements of all concrete joints.

.2 Provide construction joints in formed slab and slab on deck.

.3 Provide evenly spaced vertical control joints in walls.

.4 Provide expansion joints where shown on Structural Drawings. Remove all forming and
filler material used during construction and provide clear space between structural
elements equal to width specified.

.5 Provide construction gaps (closure strips) where shown on Structural Drawings.

.6 Refer to Section 03 30 00 – Cast-In-Place Concrete for construction joints, sawcut joints
and isolation joints in slabon grade and concrete toppings.

3.3 WATERSTOPS

.1 Swellable Waterstops:

.1 Provide swellable waterstops for construction and temporary joints in exterior
walls, basement walls, retaining walls, slabs supporting earth and at other
locations shown where minimum required distance to concrete edge can be
achieved. Do not use for expansion joints.

.2 Bentonite waterstops:

.1 Locate bentonite waterstops 75 mm (3”) clear from outside face of concrete to
avoid spalling of concrete due to swelling pressure of bentonite.

.2 Butt strips together. Do not overlap.

.3 Fasten to concrete at 600 mm (2’-0”) maximum.

.3 Extrudable waterstops:

.1 Locate extrudable waterstops 100 mm (4”) clear from outside face of concrete to
avoid spalling of concrete due to swelling pressure.
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.2 Refer to manufacturer’s specifications for application temperature range.

.3 Refer to manufacturer’s specifications for recommended profile size and
number of profiles suitable for particular concrete thickness.

3.4 CONCRETE EXPOSED TO VIEW

.1 Minimize formwork joints. Locate joints and ties in a uniform pattern with no ties within 300
mm (12") of an edge or joint.

.2 Make panels forming slab soffits and wall / beam faces as large as possible, and
arrange symmetrically.

.3 Make form joints in columns level from column to column and consistent with form joints
in other parts of the structure. Locate lowest horizontal form joints 2 400 mm (8'-0")
above finished floor elevation.

.4 Where grooves, reglets or chamfers are shown, locate panel form joints to be hidden
behind them.

.5 Provide reglets at all concrete joints.

.6 Seal all joints in formwork and between formwork and concrete.

.7 Place 16 mm (5/8") bevel strips at member corners to form chamfers unless architectural
details show an alternative profile. When beams are supported on columns of the same
width, extend chamfer across face of column.

.8 Do not reuse formwork if there is any evidence of surface damage or wear, which could
impair the visual quality of the concrete surface.

.9 Reuse forms only on identical sections, using the original tie holes. Clean forms and fill
nail holes before reuse.

.10 Use only galvanized nails.

.11 Where removable tie rods are used for form ties, remove tie cones and plug holes with
precast concrete plugs bonded to concrete using a pre-approved adhesive.

3.5 REMOVAL AND RESHORING

.1 Conform to CSA A23.1 and to ACI 347.

.2 Survey top of formwork and slab elevations before concrete placement, before and after
falsework removal, refer to drawing notes for detailed requirements. Submit survey data
for Consultant record.

.3 Use pullout tests, on-site cured cylinders (kept beside and treated as the concrete in
the structure they represent) or maturity tests to determine in-situ strength of concrete
prior to removal of falsework. Do not locate pullout inserts on concrete surfaces
exposed to view. Retain a testing company to supply, locate and test the inserts in
accordance with ASTM C900.

.4 Maintain falsework supporting beams and slabs until concrete has reached at least 75% of
its specified strength.

.5 Maintain falsework for columns and walls until non-architectural concrete reaches at least
10 MPa and until architectural concrete reaches at least 15 MPa, but not less than 1day.
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.6 Keep falsework or reshoring in place until concrete reaches the specified design strength,
but not less than 28 days. If reshoring is installed to replace falsework, strip and re-shore
simultaneously so that no more than 9 m2 of soffit is left unsupported by either formwork or
reshoring at any time.

.7 Construction joints: maintain falsework supporting beams and slab adjacent to the
construction joint until the concrete beyond the joint reaches at least 75% of its specified
28 day strength.

.8 Construction gaps: Do not remove falsework supporting beams and slabs adjacent to
construction gaps until the gaps are filled and concrete in gaps has reached at least 75% of
its specified 28 day strength. Re-use formwork and falsework subject to requirements of
CSA A23.1/A23.2.

3.6 FIELD QUALITY CONTROL

.1 Refer to Section 01 45 00 - Quality Control.

.2 Obtain field review of falsework and reshoring by the Professional Engineer responsible for
that work prior to each pour. Consultant will not field review the formwork, falsework or
reshoring.

.3 An independent Inspection and Testing Agency will be appointed to inspect all features
of formwork affecting appearance of finished architectural concrete surfaces for
conformance with Contract documents.

END OF SECTION
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Part 1 General

1.1 RELATED REQUIREMENTS

.1 Section 03 10 00: Concrete Forming and Accessories.

.2 Section 03 30 00: Cast-in-Place Concrete.

1.2 REFERENCES

.1 All referenced standards shall be the current edition or the edition referenced by the
applicable Building Code in force at the time of building permit application, as noted on
Structural Drawings.

.2 Canadian Standards Association (CSA International):

.1 CSA A23.1/A23.2, Concrete Materials and Methods of Concrete
Construction/Test Methods and Standard Practices for Concrete.

.2 CSA A23.3, Design of Concrete Structures.

.3 CSA G30.18, Carbon Steel Bars for Concrete Reinforcement.

.4 CSA G40.20/G40.21, General Requirements for Rolled or Welded Structural
Quality Steel/Structural Quality Steel.

.5 CSA W186, Welding of Reinforcing Bars in Reinforced Concrete Construction.

.3 Reinforcing Steel Institute of Canada (RSIC):

.1 Reinforcing Steel Manual of Standard Practice.

.4 American Concrete Institute (ACI):

.1 SP-66, ACI Detailing Manual.

.5 ASTM International Inc.:

.1 ASTM A1064/A1064M, Standard Specification for Carbon Steel Wire and Welded
Wire Reinforcement, Plain and Deformed, for Concrete.

.2 ASTM A775/A775M, Standard Specification for Epoxy-Coated Reinforcing Steel.

.3 ASTM D3963/D3963M, Standard Specification for Fabrication and Jobsite Handling
of Epoxy-Coated Steel Reinforcing Bars.

.4 ASTM A1044/A1044M, Standard Specification for Steel Stud Assemblies for
Shear Reinforcement of Concrete.

1.3 QUALITY ASSURANCE

.1 In accordance with Section 01 45 00 – Quality Control.

.2 Qualifications

.1 Welding of reinforcing steel to be performed by welders certified under CSA W186.

.2 Shear stud reinforcing to be fabricated in an ICC ES approved facility.

.3 Samples

.1 Samples for Architectural Concrete:
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.1 Submit one sample for bar supports and side form spacers to be used for exposed
concrete.

1.4 QUALITY CONTROL

.1 Submit in accordance with Section 01 45 00 - Quality Control.

.2 Source Quality Control Submittals:

.1 Upon request, provide Consultant with certified copy of mill test report of reinforcing
steel, showing physical and chemical analysis.

.2 Upon request, inform Consultant of proposed source of reinforcement material
tobe supplied.

.3 Upon request, provide Consultant with a copy of plant certificate by the Concrete
Reinforcing Steel Institute for epoxy coating of reinforcement.

.4 Upon request, provide Consultant with a copy of manufacturer’s instructions for
patching factory applied epoxy coating.

1.5 ACTION AND INFORMATIONAL SUBMITTALS

.1 Provide submittals in accordance with Section 01 33 00 – Submittal Procedures.

.2 Product Data:

.1 Submit manufacturer’s data sheets for mechanical rebar splices.

.3 Shop Drawings:

.1 Prepare shop drawings in accordance with RSIC Manual of Standard Practice unless
the Contract Documents contain a more stringent requirement. Conform to ACI SP-66
Detailing Manual whenever a detail condition is not covered by any of the above.

.2 Submit plans, elevations, sections and details necessary to fabricate, place and
review reinforcement without reference to structural drawings, including masonry
wall reinforcement. Draw to scale not smaller than 1:50 (¼" = 1'-0").

.3 Show on drawings:

.1 Sizes, spacings and locations of reinforcement, with identifying labels.

.2 Bar bending details.

.3 Lengths and locations of all lap splices.

.4 Types and locations of mechanical splices.

.5 Placing sequence.

.6 Large scale details at areas of steel concentration (such as column / beam
/wall intersections), and around cast-ins.

.7 Bar lists.

.8 Quantities of reinforcement (including all rebar added to accommodate installation).

.9 Construction joint, control joint and pour gap locations.

.10 Concrete cover.
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.4 Do not release for fabrication reinforcing bars whose length may be affected by
field conditions, such as the final elevation of footings, until obtaining the required
field measurements.

Part 2 - Products

2.1 MATERIALS

.1 Reinforcing steel: carbon steel, deformed bars to CSA G30.18., unless indicatedotherwise.

.2 Weldable Reinforcing steel: weldable low alloy steel deformed bars to CSA G30.18.

.3 Stainless Reinforcing steel: deformed bars to ASTM A955/A955M.

.4 Cold-drawn annealed steel wire ties: to ASTM A1064/A1064M.

.5 Welded steel wire fabric: to ASTM A1064/A1064M. Provide in flat sheets only.

.6 Epoxy Coating of reinforcement: to ASTM A775/A775M.

.7 Chairs, bolsters, bar supports, spacers: to CSA A23.1/A23.2.

.8 Mechanical splices: to concentrically align bars and develop specified tensile strength of
rebar.
Threaded couplers to have plastic internal coupler thread protectors.

.9 Rebar terminators: oversized taper-threaded couplings capable to develop specified
tensile strength of rebar; area to be not less than 5 times the rebar area.

.10 Plain round bars: to CSA G40.20/G40.21.

.11 Shear stud reinforcing: per ASTM A1044. Min yield strength for studs – 350 MPa, for
rails – 300 MPa.

.12 Expansion cap for dowels at expansion / contraction joints: plastic, tight fitting, with internal
pin to locate dowel and create void for expansion.

Part 3 - Execution

3.1 FABRICATION

.1 Fabricate reinforcing steel in accordance with CSA A23.1/A23.2 and Reinforcing Steel
Manual of Standard Practice.

.2 Fabricate epoxy coated reinforcing steel in accordance with ASTM D3963/D3963M. Plants
to be certified by the CRSI for epoxy coated steel. Provide colour to contrast sharply with
reinforcing steel and rust colour.

.3 Stagger mechanical splices 750 mm (2’-6”) unless otherwise noted on drawings.

.4 Weld reinforcement in accordance with CSA W186 where indicated.

.5 Fabricate shear stud reinforcing according to CSA W59. Weld studs to rail to develop.

.6 Ship bundles of bar reinforcement, clearly identified in accordance with bar lists.

.7 Provide standard hooks at ends of all hooked bars.

.8 Substitute different size bars only if permitted in writing by Consultant.
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3.2 FIELD BENDING

.1 Do not field bend or field weld reinforcement except where indicated or authorized by
Consultant.

.2 When field bending is authorized, bend without heat, applying slow and steady pressure.
Use tools which will limit bend radii to the values given in CSA A23.1.

.3 Where key-creating stay form with pre-installed blind dowels is used, bend the dowels
out using special tools approved by the stay form manufacturer.

.4 Replace bars which develop cracks or splits.

3.3 PLACING REINFORCEMENT

.1 Place reinforcing steel as indicated on reviewed placing drawings and in accordance with
CSA A23.1/A23.2.

.2 Remove all loose scale, dirt, oil or other coatings which would reduce bond.

.3 Ensure cover to reinforcement is maintained during concrete pour.

.4 Turn ends of tie wire towards the interior of concrete.

.5 Support bars, chairs and spacers:

.1 Provide sufficient support bars, chairs, carriers and side form spacers as necessary to
secure against displacement of reinforcement and maintain concrete cover before and
during concrete placement. Support devices contacting surfaces exposed to the
exterior to be non-corroding. Bars which are not shown on Structural Drawings and
whose only function is supporting other reinforcing in lieu of other supporting devices
to be considered accessories.

.2 Use bar supports for beams and slabs.

.3 Use side form spacers for walls and columns.

.4 Use plastic or plastic tipped bar supports and spacer with colour to match concrete
for exposed concrete surfaces.

.5 Use plastic bar supports, epoxy coated support bars and plastic coated tie wire for
epoxy coated reinforcement.

.6 Use precast concrete chairs where supports rest on the ground. Where welded wire
fabric is used in slabs-on- grade, place precast concrete chairs at 600 mm (2’-0”) on
centre each way. Do not attempt to position welded wire fabric by lifting it after concrete
is poured.

.6 Do not splice reinforcing at locations other than shown on placing or structural
drawings without Consultant’s written approval.

.7 Do not cut reinforcement without Consultant’s written approval.

.8 Unless otherwise noted on drawings, stagger alternate mechanical couplers 750 mm (2’-
6”) apart.

.9 Install end bearing compression splices so that bearing ends are fitted to within 3 degrees
of full bearing after splice installed.

.10 Do not field weld reinforcement except where indicated or authorized by Consultant.

.11 Do not weld epoxy coated reinforcement.
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3.4 FIELD TOUCH-UP

.1 Touch up damaged and cut ends of epoxy coated reinforcing steel with compatible finish
to provide continuous coating.

3.5 INSPECTION AND TESTING

.1 An independent Inspection and Testing Agency will be appointed to carry out inspection and
testing of concrete reinforcing and check conformance with applicable Standards and
Contract documents.

.2 Assist the Inspection and Testing Agency in its work. Notify as to the Work Schedule
and provide safe access to the work area as required.

.3 The Agency will submit reports covering the work inspected and provide details of errors
or deficiencies observed.

.4 When requested, the Agency will review mill test reports and correlate reinforcing
steel supplied with mill test reports provided.

.5 If reinforcing steel cannot be correlated to mill test reports, the Agency will conduct a
sufficient number of tests to determine the yield strength of the reinforcing steel supplied.

.6 The Agency will inspect installation of all post installed dowels for compliance with the
procedure described on the Contract Documents and the adhesive supplier’s
requirements.

.7 The Agency will inspect field welding of reinforcement, including welders’ qualification,
welding procedure, fit up and alignment, weld profile, size and length and confirm that the
reinforcing is of weldable grade.

.8 The Agency will inspect installation of all mechanical splices for alignment and
compliance with the splice supplier’s requirements.

END OF SECTION
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Part 1 General

1.1 RELATED SECTIONS

.1 Section 03 10 00: Concrete Forming and Accessories.

.2 Section 03 20 00: Concrete Reinforcing.

1.2 REFERENCES

.1 All referenced standards to be the current edition or the edition referenced by the
applicable Building Code in force at the time of building permit application, as noted on
Structural Drawings.

.2 Canadian Standards Association (CSA International):

.1 CSA A23.1/A23.2, Concrete Materials and Methods of Concrete Construction/Methods
of Test and Standard Practices for Concrete.

.2 CSA A283, Qualification Code for Concrete Testing Laboratories.

.3 CSA A3000, Cementitious Materials Compendium (Consists of A3001, A3002,
A3003, A3004 and A3005).

.3 ASTM International Inc.:

.1 ASTM C309, Standard Specification for Liquid Membrane-Forming Compounds
for Curing Concrete.

.2 ASTM C920 – Standard Specification for Elastomeric Joint Sealants.

.3 ASTM D1751, Standard Specification for Preformed Expansion Joint Filler for
Concrete Paving and Structural Construction (Nonextruding and Resilient
Bituminous Types).

.4 ASTM E1155M Standard Test Method for Determining FF Floor Flatness and FL
Floor Levelness Number (Metric).

.4 Canadian General Standards Board (CGSB):

.1 CGSB-51.34, Vapour Barrier, Polyethylene Sheet for Use in Building Construction.

1.3 QUALITY ASSURANCE

.1 In accordance with Section 01 45 00 – Quality Control.

.2 Qualifications:

.1 Concrete supplier to have a valid “Certificate of Ready Mixed Concrete
Production Facilities” issued by the relevant Ready Mixed Concrete
Association.

1.4 QUALITY CONTROL

.1 Submit in accordance with Section 01 45 00 - Quality Control.

.2 Minimum two weeks before starting concrete work, provide valid certificate from
plant delivering concrete.

.1 Provide test data and certification by qualified independent inspection and testing
laboratory that materials and mix designs used in concrete mixture will meet
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specified requirements.

.3 For concrete with high volume of supplementary cementing materials (HVSCM concrete, as
defined in CSA A23.1), perform trial mixes to ensure that the required properties are
achieved.

.4 Minimum four weeks before starting concrete work, provide proposed quality
control procedures on following items:

.1 Hot weather concrete.

.2 Cold weather concrete.

.3 Curing; for HVSCM concrete, a detailed curing plan Is required.

.4 Finishing.

.5 Protection.

1.5 ADMINISTRATIVE REQUIREMENTS

.1 Pre-installation Meeting: convene pre-installation meeting one week before
beginning concrete works. Ensure key personnel to attend.

.2 Batch Logs: keep record of each batch delivered to site.

.3 Concrete Delivery Slips: Keep all concrete delivery slips (“driver’s tickets”) on site until
building is completed. Record on delivery slip where concrete was placed, including time
anddate.

1.6 SUBMITTALS

.1 Provide submittals in accordance with Section 01 33 00 – Submittal Procedures.

.2 Minimum 2 weeks before starting concrete work, submit concrete mix designs, and
indicate where each concrete mix is to be used.

.3 Minimum 2 weeks before placing concrete, submit marked up drawings showing concrete
mix to be used for each concrete element.

.4 Minimum 2 weeks before placing concrete, submit drawings showing proposed locations of
all construction and control joints (including wall and slab on grade control joints) for
Consultant’s review and approval.

.5 Provide composite sleeving drawings showing sleeves required by all trades.

.6 Provide composite layout drawings showing cast in place pipes and conduits.

.7 Minimum submission requirements for each concrete mix design to include the following:

.1 Minimum specified compressive strength at 28 days (or at the time specified
on drawings).

.2 Maximum aggregate size.

.3 Aggregate type (if not normal density).

.4 Concrete density range, wet and dry (if not normal density).

.5 CSA exposure class.

.6 Cement type (if not type GU).
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.7 Percentage and type of supplemental cementing materials.

.8 Maximum water/cementitious materials ratio.

.9 Assumed method of placement of concrete.

.10 Maximum time from batching to placing concrete (if retarding admixtures are used).

.8 Concrete pours: provide accurate records of all concrete pours marked on a set of
Structural Drawings.

.9 Flatness and levelness: when requested, submit measurements of slab tolerances for
each concrete pour.

.10 On completion of the works, provide written report to Consultant certifying that the
concrete in place meets performance requirements established in Part 2 – Products.

Part 2 Products

2.1 DESIGN CRITERIA

.1 To CSA A23.1/A23.2, Alternative 1 – Performance, and as described under Mixes and
on Structural Drawings.

2.2 PERFORMANCE CRITERIA

.1 Concrete supplier to meet the concrete performance criteria established by Consultant
and to provide verification of compliance.

2.3 MATERIALS

.1 Portland cement: to CSA A3001.

.2 Cementitious hydraulic slag: to CSA A3000.

.3 Fly ash: to CSA A3001, Type CI.

.4 Water: to CSA A23.1.

.5 Aggregates: to CSA A23.1/A23.2. Do not use recycled concrete as aggregate.

.6 Admixtures: not to contain chlorides.

.7 Shrinkage compensating grout: premixed compound consisting of non-metallic
aggregate, Portland cement, water reducing and plasticizing agents to CSA
A23.1/A23.2. Minimum compressive strength: 40 MPa at 28 days.

.8 Non premixed dry pack grout: composition of non-metallic aggregate and Portland cement
with sufficient water for mixture to retain its shape when made into ball by hand and capable
of developing compressive strength of 40 MPa at 28 days.

.9 Curing / sealing compound: Refer to Drawings.

.10 Floor surface hardener: Refer to Drawings.

.11 Pre-moulded joint fillers: min.12 (1/2”) bituminous impregnated fiber board to ASTM D1751.

.12 Joint Sealants: to AST C920, class 100/50.

.13 Weep hole tubes: plastic.

.14 Evaporation reducer: water based polymer liquid forming continuous
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monomolecular temporary film on fresh concrete surface.

.15 Bonding adhesive: synthetic latex.

.16 Rigid insulation: extruded polystyrene boards per ASTM C578, structural grade,
compressive strength 40 psi (275 kPa).

.17 Control joint filler: semi-rigid two component epoxy or polyurea with 100% solids, Shore
A hardness (per ASTM D2240) min. 85, tensile strength at 7 days (per ASTM D638)
min 5.0 MPa.

.1 For sawcuts in exterior slabs and in slabs in vehicle accessible areas use only
polyurea fillers.

.18 Pre-formed control joint: two piece pre-assembled “T” shaped plastic; detachable top
segment, minimum depth of horizontal segment equal to ¼ of slab thickness.

.19 Crack Filler: low viscosity epoxy resin.

.20 Bond Breaker: 0.25 mm (10 mil) polyethylene or grade D, 30 minute building paper
perforated with 8 mm (5/16”) holes at 150 mm (6”) centres, each way.

2.4 CONCRETE MIXES

.1 Use ready-mix concrete. Proportion concrete in accordance with CSA A23.1, Alternative
1-Performance Method for Specifying Concrete.

.2 Set performance characteristics of concrete in plastic state in coordination with trades
involved.

.3 Meet performance criteria of concrete in hardened state as shown on Structural Drawings
and provide verification of compliance.

.4 Do not use admixtures containing chlorides.

.5 Supplementary cementing materials (SCM):

.1 Conform to CSA A23.1.

.2 Follow slag and fly ash manufacturers’ directions for proportioning and mixing
of concrete.

.3 Avoid using SCM in architecturally exposed concrete. If necessary to achieve
the required exposure classification, SCM not to affect colour and texture of
finished concrete.

.4 Use a minimum of 15% SCM for concrete that is not architecturally exposed.

.5 Do not use fly ash.

.6 Do not use concrete with more than 40% of SCM when ambient temperature is
forecast to be below +10ºC at the time of concrete pour and during the seven days
after the pour, except for footings, walls and columns.

.7 Reduce W/C ratio to 0.45 where using more than 40% of SCM in concrete for slabs
and other horizontal finished surfaces, in order to reduce bleed water and to increase
rate or strength gain.

.8 For HVSCM concrete, reduce W/C ratio and comply with additional curing and
protection requirements specified in CSA A23.1, including Annex K.
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Part 3 Execution

3.1 PREPARATION

.1 Provide advanced notice as indicated on drawings to allow Consultant field review of
reinforcing before placing of concrete / closing of wall forms.

.2 Obtain written approval of each foundation bearing surface by the Geotechnical
Consultant before placing concrete.

.3 Remove water and disturbed soil from excavations before placing concrete.

.4 Before placing slab-on-grade, confirm that subgrade and backfill meet specifications and
are free of frost and surface water.

.5 Provide vapour barrier under slabs placed on the ground including slabs-on-grade and
framed slabs as described by the Architectural specifications.

.6 Provide bondbreaker under unbonded concrete topping. Attach to base slab, lap minimum
150 mm (6”) and seal.

.7 Place concrete reinforcing in accordance with Section 03 20 00 - Concrete Reinforcing.

3.2 INSTALLATION / APPLICATION

.1 Set sleeves, conduits, pipe hangers, weep hole tubes, drains and other inserts and
openings as indicated or specified elsewhere.

.2 Refer to Typical Details and Drawing Notes for placing guidelines, maximum size
and minimum spacing of sleeves, embedded pipes and conduits.

.3 Check locations and sizes of sleeves and openings shown on Structural Drawings
with Architectural, Mechanical and Electrical Drawings. Notify Consultant of any
discrepancies.

.4 Obtain Consultant approval for any required sleeves and openings which are not
shown on Structural Drawings or reviewed sleeving drawings.

.5 Set special inserts for strength testing as required for non-destructive method of
testing concrete.

.6 Set anchor rods using templates under supervision of appropriate trade before
placing concrete. Locate each anchor rod group to within 6 mm (1/4”) of required
location.

.7 Refer to Section 03 10 00 – Concrete Forming and Accessories for construction joint
requirements.

3.3 PLACING CONCRETE

.1 Place concrete in accordance with CSA A23.1.

.2 Delivery and place concrete with minimum re-handling.

.3 If concrete is pumped or placed pneumatically, control discharge velocity to prevent
separation or scattering of concrete mix ingredients.

.4 Place concrete in a continuous operation without cold joints. If cold joints
develop inadvertently, notify Consultant to obtain instructions for required
remedial work.
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.5 Where higher strength concrete needs to be puddled in slabs above columns and walls,
place adjacent lower strength slab concrete within 30 minutes of pouring the puddled
concrete.

.6 Do not overload forms.

.7 Use rubber tipped vibrators for concrete containing epoxy coated reinforcement.

.8 Cast slabs and beams at least two hours after casting the supporting columns and walls.

.9 Cast slabs with a top surface that is level or sloping as required by the Drawings. Allow
for cambering where required.

.10 Where steel beams are used, ensure that slab thickness is as specified. Measure from top
of steel to control thickness.

.11 Concrete exposed to view:

.1 Exposed surfaces to be dense, even, uniform in colour, texture and distribution
of exposed aggregate.

.2 Defects such as honeycombing, voids, loss of fines, visible flow lines, cold joints
or excessive bug holes may be cause for rejection at the discretion of the
Architect.

.12 Maintain accurate records of all poured concrete including extent, date and location of
each pour, concrete mix used, ambient air temperature, test samples taken and falsework
removal date and mark on a set of Structural Drawings.

3.4 FINISHING CONCRETE

.1 Finish concrete to CSA A23.1/A23.2.

.2 Cooperate with any trade applying finishes to concrete surfaces and provide surfaces
which will ensure adequate bond. Provide chases and reglets where required.

.3 Finishing Flatwork:

.1 Protect concrete during finishing process. Use evaporation reducer during severe
drying conditions.

.2 Provide final finish in accordance with proposed use and as follows:

.1 Screeded and bull floated for: mud slabs and footings/pile caps.

.2 Screeded and bull floated with scratch finish for: base slabs which receive
mortar setting beds or bonded toppings.

.3 Powered float finish for: roofs (except future floors) and slabs which
receive a membrane.

.4 Wood float finish with brooming for: exterior exposed slabs.

.5 Powered steel trowel finish for: interior exposed slabs, slabs which receive
resilient flooring, carpet, epoxy-based finishes, thin-set tiles, etc. and future
floors. Do not trowel air entrained concrete.

.6 Steel trowel exposed interior concrete floors at least twice. Provide final spin
troweling when non-slip finish is required.
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.3 Surface hardeners:

.1 Provide where hardened concrete is required by Architectural
Drawings or Specifications.

.2 Use only liquid hardeners (or integral hardeners) on air entrained concrete; do
not use dry-shake applied surface hardeners.

.3 Incorporate hardener into the surface of the concrete while concrete is still plastic.

.4 Follow manufacturer’s recommendations for dosage and application procedure.

.5 Where coloured hardeners are required, colour will be selected from available
colours by the Architect.

.6 Hold pre-construction meeting with hardener technical representative and
finisher to ensure proper application, curing and protection.

.5 Surface Tolerances (flatness and levelness):

.1 Unless otherwise noted, conform to finish tolerance Class A.

.2 Measure surface tolerances using the F-Number method in accordance with
ASTM E1155M within 72h of each concrete pour.

.4 Finishing Formed Surfaces:

.1 Completely fill holes left by through-bolts with grout.

.2 Do not patch surfaces until instructed in writing by Consultant.

.3 Concrete exposed to view:

.1 Provide smooth-form finish.

.2 Rub exposed sharp edges with carborundum to produce 3 mm (1/8") radius
edges unless otherwise indicated.

3.5 CONCRETE CURING AND PROTECTION

.1 At a minimum cure and protect concrete in accordance with CSA A23.1.

.2 Extend curing and protection period until concrete has reached following strength levels
for structural safety:

.1 Framed slabs and beams: 75% of specified 28 day strength.

.2 Columns, walls, piers and footings: 50% of specified 28 day strength

.3 For concrete containing supplementary cementing materials, curing and protection times
may need to be extended beyond those outlined by CSA A23.1 to achieve the required
structural properties.

.4 Cure slab surfaces immediately after finishing is completed. Unless otherwise noted
or required, use a curing compound compatible with applied finishes.

.5 Slabs on grade and structural slabs receiving resilient floor or other moisture
sensitive finishes:

.1 Apply 24 hours of continuous sprinkling with water. Start immediately after finishing slab.

.2 Cover slab for at least the following 72 hours using plastic sheets with joints taped
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and free edges covered.

.3 Protect finished and cured slab from surface water (i.e. rain, snow).

.4 Refer to Architectural Specifications for required testing methods before placing
floor finishes.

.6 Concrete exposed to view:

.1 Protect during construction period from wear, damage, marking, discolouration,
staining and becoming coated with concrete leakage.

.2 Unless rejected, repair damage and remove marks and stains to the approval of
the Architect.

.7 Do not load concrete until sufficient strength is developed.

3.6 SLABS ON GRADE

.1 Construction joints and control joints:

.1 Refer to Notes on Structural Drawings for maximum spacing requirements.

.2 Saw cut control joints to depth equal to one quarter of the concrete thicknessu/n.
Alternatively, for slabs on grade not exposed to view or vehicle traffic, create control
joints by inserting pre-assembled “T” shaped plastic joints into fresh concrete; remove
top part  concrete finishing.

.3 Locate joints on column lines wherever possible and on intermediate lines, which result
in approximately square panels, without re-entrant corners.

.4 Do not create “L” shaped panels nor “T” shaped joint intersections.

.5 Protect edges of sawcuts from breakage.

.6 Clean out sawcuts in concrete exposed to view or vehicle traffic and fill with control
joint filler after concrete is at least 120 days old.

.7 Sawcut top 25 mm (1") at construction joints in exposed concrete for a width of 5 mm
(3/16") and fill with control joint filler after concrete is at least 120 days old.
Alternatively, form construction joint with a 5mm (3/16”) thick chamfer strip at top.
Depth of the strip to be at least equal to ¼ of slab thickness.

.8 Clean out sawcuts in other concrete and fill with a sand-cement paste one month
before installing floor coverings.

.2 Isolation Joints:

.1 Unless otherwise shown on structural drawings, provide min.10 mm (3/8”) thick pre-
moulded joint filler of the same depth as the thickness of the concrete wherever slabs-
on- grade abut foundation walls, columns and piers. Omit if slab is chased or dowelled
into structure.

.2 Furnish filler for each joint in single piece for depth and width required for joint.

.3 When more than one piece of filler is required for a joint, fasten abutting ends and
hold securely to shape by stapling or other positive fastening.

.3 Cracks in Slabs-on-Grade:

.1 Extensive cracking of slabs-on-grade or cracks more than 3 mm (1/8”) in width may
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be cause for rejection of slab or portion of slab at the Architect’s discretion.

.2 Protect edges of cracks in slabs-on-grade from breakage.

.3 Exposed slab on grade: Unless slab is rejected, repair cracks that are over 0.4
mm (0.016") wide:

.1 Fill cracks with a sand-cement grout after concrete is at least 120 days old.

.2 Seven days later, cut out top 20 mm (3/4") of crack for a width of 5 mm (3/16")
and fill with control joint filler.

.4 Architectural slab on grade: Unless slab is rejected, repair cracks that are over 0.2
mm (0.008") wide:

.1 Fill cracks with epoxy after concrete is at least 180 days old.

.2 Take all measures necessary to prevent epoxy on surface of exposed slab.

.3 Have manufacturer’s technical representative present during initial repairs.

3.7 GROUTING UNDER BASE PLATES AND BEARING PLATES

.1 Grout under base plates and bearing plates using procedures in accordance
with manufacturer's recommendations.

.2 Provide 100% contact over grouted area.

.3 Grout column base plates and beam bearing plates as soon as steelwork is completed.

.4 Do not add load on steelwork until grouting is completed and grout strength hasreached
at least 20 MPa.

3.8 EXISTING STRUCTURE

.1 Take precautions to protect the existing structure from damage.

.2 Remove portions of existing concrete structure as required.

.3 Provide temporary shoring and bracing as required.

.4 Retain a Professional Engineer to design the temporary shoring and bracing and to review
this work on site.

.5 Obtain approval from Consultant before coring or cutting existing slabs, beams or walls.

.6 Retain an independent testing company to locate existing reinforcement and conduit in the
areas of proposed openings and to mark locations on the surfaces of slabs and walls on
which the cores and cuts are to be started using a non-destructive method.

.7 Remove toppings before locating reinforcement and conduit.

.8 Mark locations and sizes of cores and openings and locations of reinforcement and
conduit using indelible markers as follows:

.1 Red for top bars.

.2 Green for bottom bars.

.3 Black for cores, openings, and conduit.

.9 Relocate proposed openings and repeat process at no extra cost to the Contract if
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proposed locations are not acceptable to Consultant.

.10 Save the complete length of all cores. Label each core with location taken. Make all cores
available for review by Consultant. Dispose of cores only with approval of Consultant. See
details on structural drawings for sawcutting procedure.

.11 If new reinforcement is required at an opening, install reinforcement before cutting opening
or shore up structure until new reinforcement is installed.

.12 Roughening existing surfaces:

.1 Where Drawings call for a roughened surface, bush hammer entire surface to a
full amplitude of at least 5 mm.

.13 Patching:

.1 Patch existing concrete where necessary to provide required smooth, flat surfaces
for reinforcement and for other trades.

3.9 INSPECTION AND TESTING:

.1 An independent Inspection and Testing Agency (certified under CSA A283 with category
to suit testing provided) will be appointed to carry out inspection and testing of concrete
and concrete materials and check conformance with applicable Standards and Contract
documents.

.2 Assist the Inspection and Testing Agency in its work. Notify as to the Work Schedule
and provide safe access to the work area as required. Provide concrete samples.

.3 The Agency will submit reports covering the work inspected and the testing performed. The
reports will include the Supplier’s mix design numbers, locations in structure to which the
tests relate and comments on abnormal results and conditions. The reports will be provided
not later than five working days after the testing is completed.

.4 Sampling, storing, curing and testing of concrete will be in accordance with CSA A23.1/A23.2.

.5 The Agency will review all submittals pertaining to concrete mix designs and certification
of plant, equipment and materials.

.6 The Agency will monitor SOG sawcutting on random bases to confirm work is done within
the time frame specified.

.7 On a representative number of pours, the Agency will observe measurement of slab
surface tolerances (flatness and levelness) to confirm Contractor’s compliance with ASTM
E1155M.

.8 Compressive Strength Testing:

.1 One test is required for each 100 cubic meters of placed concrete, but not less than
one test for each concrete mix placed each day. At least 3 tests are required for each
class of concrete used.

.2 A group of three cylinders for each test will be provided, Location of concrete
placement will be recorded for each cylinder set. One specimens will be tested at 7
and one at 28 days. The third specimen will be tested at 56 days if the required
strength at 28 days is not achieved.

.3 If the final concrete strength is specified at 56, 90 or 120 days, a group of four
cylinders will be provided. One specimen will be tested at 7 and one at 28 days, with
the third specimen tested at the time the final concrete strength is specified. If the



Municipality of North Grenville Section 03 30 00
Pool House CAST-IN-PLACE CONCRETE
A49 Project No. 219-00153-00 Page 11 of 11

required strength is not achieved at the time specified, the fourth specimen will be
tested 28 days later.

.4 One additional cylinder will be provided for each concrete mix during cold
weather concreting. The specimens will be cured on site adjacent to and under
the same conditions as the work they represent, and will be tested before form
removal.

.5 If standard on site cured cylinders are used to determine concrete strength before
removal of formwork, they will be kept adjacent to and under the same conditions as
the work they represent.

.6 If pull out tests are used to determine concrete strength before removal of formwork,
the Inspection and Testing Agency will supply, locate and test pull out inserts. The
inserts not to be located on surfaces exposed to view.

.7 If maturity tests are used to determine concrete strength before removal of formwork,
the Inspection and Testing Agency will develop strength-maturity relationship curves,
provide and install temperature sensors into fresh concrete and interpret readings in
accordance with ASTM 1074.

.9 Grout Testing

.1 One standard test per ASTM C1107 will be made each day when concrete grout
is installed under base plates.

.2 A group of 6 cubes for each test will be provided. 3 cubes will be tested after 7 days,
and 3 after 28 days.

.10 Inspection and testing by the Agency will not augment or replace the Contractor’s
quality control nor relieve him/her of their contractual responsibility.

END OF SECTION
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Part 1 General

1.1 SECTION INCLUDES

.1 Site-cast Tilt-Up concrete panels.

.2 Site-cast Tilt-Up concrete units other than panels.

.3 The Project Architect / Engineer has not been retained to design the wall panels or the
floor slab to resist the stresses caused by erection of the wall panels, nor to determine
the means and methods to be used for erection and bracing until permanent bracing is in
place.

.4 Contractor to erect panels in a manner to be both safe for personnel and property, and to
brace and otherwise protect the panels against wind and other forces that may occur
during construction until connections to the permanent structural system are completed.

.5 Contractor to confirm that the slab has been prepared to provide the level of finish
established within this Section.

.6 Coordinate slab finishing including saw cutting of joints, with the panel forming to
minimize the impact to the architectural finish of the panels.

.7 Coordinate openings through panels for Mechanical, Electrical, and other trades and
identify them on Shop Drawings.

1.2 RELATED SECTIONS

.1 Section 03 10 00 - Concrete Formwork.

.2 Section 03 30 00 - Cast-in-Place Concrete.

.3 Section 05 50 00 - Metals Fabrications.

.4 Section 07 92 10 - Joint Sealants.

.5 Section 09 91 13 - Exterior Painting.

1.3 REFERENCES

.1 American Welding Society (AWS).
.1 AWS D1.1/D1.1M:2010, Structural Welding Code - Steel, Includes Errata.
.2 AWS D1.4/d1.4M:2011, Structural Welding Code - Reinforced Steel.

.2 American Society for Testing and Materials (ASTM International).
.1 ASTM A123/A123M-13, Standard Specification for Zinc (Hot-Dip Galvanized)

Coatings on Iron and Steel Products.
.2 ASTM A184/A184M-06(2011), Standard Specification for Welded Deformed

Steel Dar Mats for Concrete Reinforcement.
.3 ASTM A185/A185M-07, Standard Specification for Steel Welded Wire
Reinforcement, Plain, for Concrete (Withdrawn 2013).

.4 ASTM A496/A496M-07, Standard Specification for Steel Wire, Deformed, for
Concrete Reinforcement. (Withdrawn 2013)

.5 ASTM A497/A497M-07, Standard Specification for Steel Welded Wire
Reinforcement, Deformed, for Concrete (Withdrawn 2013)

.6 ASTM A615/A615M-15, Standard Specification for Deformed and Plain
Carbon-Steel for Concrete

.7 ASTM A706/A706M-14, Standard Specification for Deformed and Plain
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Low-Alloy Steel Bars for Concrete Reinforcement.
.8 ASTM C78/C78M-15, Standard Test Method for Flexural of Concrete (Using

Simple Beam with Third-Point Loading).
.9 ASTM C94/C94M-15, Standard Specification for Ready-Mixed Concrete.
.10 ASTM C143/C143M-12, Standard Test Method for Slump of Hydraulic-Cement

Concrete.
.11 ASTM C150/C150-12, Standard Specification for Portland Cement.
.12 ASTM C293/C293M-10, Standard Test Method for Flexural Strength of Concrete

(Using Simple Beam with Center-Point Loading).
.13 ASTM C309-11, Standard Specification for Liquid Membrane-Forming

Compounds for Curing Concrete.
.14 ASTM C330/C330M-14, Standard Specification for Lightweight Aggregates for

Structural Concrete.
.15 ASTM C595/C595M-14, Standard Specification for Blended Hydraulic Cement.
.16 ASTM C1157/C1157M-11, Standard Performance Specification for Hydraulic

Cement.

.3 American Concrete Institute (ACI).
.1 ACI 117M-10, Specifications for Tolerances for Concrete Construction and

Materials.
.2 ACI 214R-11 – Guide to Evaluation of Strength Test Results of Concrete
.3 ACI 301-10, Specifications for Structural Concrete.
.4 ACI 305.1-14, Specification for Hot Weather Concreting.
.5 ACI 306.1-90(R2002), Standard Specification for Cold Weather Concreting.
.6 ACI 315 - Standard for Details and Detailing Concrete Reinforcement.
.7 ACI 318-14, Building Code Requirements for Structural Concrete and

Commentary.

.4 Concrete Reinforcing Steel Institute (CRSI).
.1 CRSI Manual of Standard Practice.
.2 CRSI Specifications for Placing Reinforcement.

.5 ANSI/ASHRAE/IES Standard 90.1-2013.

.6 ASHRAE.
.1 ASHRAE Handbook of Fundamentals 2013.
.2 ASHRAE 90.1-2013, Energy Standard for Buildings Except Low-Rise Residential

Buildings (ANSI Approved; IES Co-sponsored).

.7 American Association of State Highway & Transportation Officials (AASHTO).

.9 Relevant Canadian Building Codes and Standards:
.1 National Building Code of Canada (NBC) 2015.
.2 Ontario Building Code (OBC) 2012.

.10 Canadian Standard Association (CSA International).
.1 CSA A23.1-09(R2014) – Concrete Materials and Methods of Concrete

Construction.
.2 CSA A23.2-09(R2014) – Test Methods and Standard Practices for Concrete.
.3 CSA A23.3-04(R2010) – Design of Concrete Structures.
.4 CSA A283-06(R2011) – Qualification Code for Concrete Testing and

Laboratories.
.5 CSA A3000-13 – Cementitious Materials Compendium.
.6 CSA S413-07(R2012) – Parking Structures.
.7 CSA G30.18-09 – Carbon Steel Bars for Concrete Reinforcement.
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1.4 SUBMITTALS

.1 Submit under provisions of Section 01 33 00 – Submittal Procedures.

.2 Shop Drawings: Submit Panel Shop Drawings and Erection Drawings detailing Work of
this Section, including temporary bracing. Reinforcing bars shown on the project
Drawings do not allow for lifting and erection stresses.

.3 Quality Control Submittals:
.1 Test Reports: As directed by the Contract Documents, submit certified laboratory

test reports confirming physical characteristics of materials used in the
performance of the Work of this Section.

.2 Manufacturer's Instructions: For manufactured items used, submit the manufacturer's
current recommended methods of installation, including relevant limitations and safety
precautions.

.4 Material Submittals:
.1 Concrete mix designs for each mix specified.
.2 Sample of Interior and/or Exterior Surface Treatment.
.3 Manufacturer's literature for bond breakers.
.4 Mix design for structural grout for panel support.

1.5 QUALITY ASSURANCE

.1 Regulatory Requirements: Comply with applicable Codes and regulations of Authorities
Having Jurisdiction. Where those requirements conflict with this Section, comply with the
more stringent provisions.

.2 Qualifications for Field Personnel: Contractor to show evidence of competence in sitecast
Tilt-Up concrete construction. Workers to be proficient in production and erection
operations and be under the direct supervision of qualified personnel.

.3 Qualifications for Welding: Qualify welding processes and welding operators in
accordance with ANSI/AWS D1.4. Provide certification that welders to be employed in the
Work have satisfactorily passed AWS qualification tests within the previous 12 months.

.4 Provide certification that supervisor to be employed in the Work has been ACI certified,
meeting Tilt-Up Supervisor qualifications.

1.6 TOLERANCES

.1 Dimensions of the finished panels: Conform to the casting tolerances stated below for
erection of the structure, unless otherwise specified or approved by the Project Architect /
Engineer.
.1 Height and width of basic panel:

.1 Up to 6 m: 6 mm.

.2 6 to 9 m: 10 mm.

.3 Each additional 3 m increment in excess 9 m: 3 mm.
.2 Note: Tolerances referenced below may be further restricted by joint width

tolerances.
.1 Thickness: 4.8 mm.
.2 Note: The tolerance listed is for the average variation of panel thickness

through any horizontal or vertical cross-section of the panel.
.3 Skew of Panel or Opening:

.1 Per 1 800 mm of dimension: 3 mm.

.2 Maximum difference: 12.5 mm.
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.4 Note: The tolerance listed is the measured difference in length of the two
diagonals.

.5 Openings Cast Into Panel:
.1 Size of Opening: 6 mm.
.2 Location of Centerline of Opening: 6 mm.

.6 Location / Placement of Embedded Items:
.1 Inserts, Bolts, Pipe Sleeves: 10 mm.
.2 Lifting and Bracing Inserts Per Manufacturer.
.3 Weld Plate Embeds (Lateral Placement): 25 mm.
.4 Weld Plate Embeds (Tipping & Flushness): 6 mm.

.7 Deviation of Concrete Reinforcing Steel Cover: To ACI 318, and in no
case less than specified elsewhere.

.2 Dimensions of the erected panels to conform to the erection tolerances stated below
unless otherwise specified or approved by the Project Architect / Engineer.
.1 Joint Width Variation:

.1 Panels up to 6 m tall: 6 mm.

.2 For Each 3 m Increment in Excess of 6 m tall: 3 mm.

.3 In no case is the variation in joint width be increased or decreased more
than 50% from the specified joint width.

.2 Note: The tolerance listed is measured between the panels at the exterior face of
the panels at the joint.

.3 Joint Taper:
.1 Panels up to 6 m tall: 6 mm.
.2 For Each 3 m Increment in Excess of 6 m tall: 3 mm.
.3 Maximum for Entire Length: 10 mm.

.4 Note: The tolerance listed is the measured difference in joint width, indicating the
panel edges are not parallel.

.5 Panel Alignment:
.1 Alignment of Horizontal and Vertical Joints: 6 mm.
.2 Offset in Exterior Face of Adjacent Panels: 6 mm.

1.7 PROJECT CONDITIONS

.1 Job Conditions: The provisions of this Section are supplemental to the scope of ACI 305
and 306.

.2 Do not construct formwork, place reinforcing steel or concrete, or erect panels during
adverse weather unless approved measures are taken to prevent damage. During
periods of dry winds, low humidity, and other conditions causing rapid drying, protect
fresh concrete with an evaporation retardant (monomolecular film) or fine fog spray of
water applied immediately after screeding and bull floating. Maintain protection until final
finishing and curing compounds are applied.

.3 For cold weather conditions, adequate equipment to be provided for heating concrete
materials and protecting concrete during freezing or near-freezing weather. Concrete
materials and reinforcing steel, forms, fillers, and ground with which concrete is to come
in contact to be free from frost. When shelters are used, the type of fuel used for heating
to not weaken the concrete surface. Do not use frozen materials or materials containing
ice. Refer also to ACI 306 - Specification for Cold Weather Concreting.

.4 For hot weather conditions, proper attention to be given to concrete materials, production
methods, handling, placing, protection, and curing to prevent excessive concrete
temperatures or water evaporation that may increase shrinkage and impair required
strength or serviceability of the member or structure. Refer also to ACI 305 - Specification
for Hot Weather Concreting.
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Part 2 Products

2.1 MANUFACTURED ITEMS

.1 Lifting hardware, inserts, braces and related embedded and attached items to be
manufactured specifically for site-cast Tilt-Up construction.

2.2 PANEL MATERIALS

.1 Forms:
.1 Forms to contain blockouts required to provide openings detailed on Drawings.

Coordinate openings with other trades through General Contractor.
.2 Panel boundary forms to be rigidly constructed and well-braced steel or wood

forms, straight and with precise corners. Design to withstand stresses resulting
from the casting process. Consideration to be given to exposed formed surfaces.
Forming surfaces to be smooth and clean before pouring of concrete.

.3 Panels may be stacked for ease of casting, in forms as specified above.

.4 When panels are stack-cast, maintain a continuous sound and smooth surface
with forming and plaster at openings.

.5 Bond breaker to be compatible with curing compound and other finishes,
including paint and floor finish.

.2 Reveal Materials: Material used for creating reveals or relief in the exterior face of the
panel to be of adequate strength to withstand construction traffic / loads without damage.

.3 Concrete Materials:
.1 Cement: Portland cement, conforming to ASTM C150/C150M, C595/C595M or

C1157/C1157M.
.2 Fine and coarse aggregates to consist of clean, hard strong, and durable inert

material, free of injurious amounts of deleterious substances, conforming to
ASTM C33/C33M for normal weight concrete and ASTM C330/C330M for
lightweight aggregate concrete.

.3 Concrete: Refer to Section 03 30 00 - Cast-in-Place Concrete.

.4 Mixing water to be free of any acid, alkali, oil, or organic material that may
interfere with the setting of the cement.

.5 Admixtures to be approved by Project Engineer.

.6 All concrete to be produced and delivered to ASTM C94/C94M.

.4 Quality of Concrete:
.1 Ready-mixed concrete to conform to ASTM C94/C94M.
.2 Concrete to have a minimum compressive strength at 28 days as indicated on

the project drawings and as required for panel erection, or specified, and tested
according to ASTM C39/C39M.

.5 Sacking Materials: Portland cement and water, mixed to a uniform creamy paste.

.6 Dry-pack Materials: Refer to Section 03 30 00 - Cast-in- Place Concrete.

.7 Steel Reinforcement:
.1 Reinforcing bars to ASTM A615/A615M, Grade 60, or ASTM A706/A706M.

Furnish a report of the chemical analysis for each heat of the welded bars for
reinforcing bars conforming to ASTM A706/A706M.

.2 Welded wire reinforcement shall conform to ASTM 1064/1064M based on type
and location and to be of the style shown on the project drawings. Welded wire
reinforcement to be supplied in flat sheets.

.3 Bar mats for concrete reinforcement to conform to ASTM A184/A184M.

.8 Fibres:
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.1 The use of fibres is only applicable for reduction of plastic shrinkage and thermal
expansion / contraction. Do not use fibres as flexural reinforcement in structural
panels. Consult the manufacturer’s literature for proper material quantities and
application procedures.

.9 Miscellaneous Metals:
.1 Refer to Section 05 50 00 – Metal Fabrications.
.2 Provide inserts, dowels, and other items to be cast in panels, including items

required for erection and bracing.
.3 Steel that will be exposed to the exterior or to damp environments in finished

panels to be plastic-tipped, hot-dipped galvanized or protected by other means to
prevent corrosion or oxidation of the metal after fabrication to ASTM
A123/A123M.
.1 Selection of plastic-tipped treatments: Confirm that the plastic will not

create stress concentrations within the thin sections of concrete when
located near a surface from differential thermal expansion and
contraction, ultimately resulting in local shear failure of the concrete
surface, producing surface blemishes.

.10 Support for Reinforcing Steel:
.1 Supports may consist of metal, all-plastic or concrete materials.
.2 Metal supports to be either galvanized after fabrication or plastic-tipped. No

galvanized or plastic-tip metal support to be used on panels to receive exposed
or sandblasted finish.

.3 Design plastic supports to adequately support reinforcement, to provide minimal
surface contact, and to not be distinguishable on any surfaces. Minimal surface
contact is defined as having a total contact surface area not to exceed 64.5 mm²
per contact point. Refer to CRSI Manual of Standard Practice.

.4 Concrete supports may only be used in situations where surface contact is not
visible.

2.3 CONCRETE CURING MATERIALS

.1 Liquid Membrane-forming Curing Compound:
.1 Liquid-type membrane-forming curing compound to comply with ASTM C309,

Type I and I D, Class B.
.2 It is preferred that the curing compound / bond breaker be the same product or

compatible, and that only one manufacturer's product is used.
.3 Concrete Curing of Casting Beds: Concrete in and around those areas to be

used for casting to be cured after finishing, as soon as the free water on the
surface has disappeared and no water sheen is visible, but not so late that the
liquid curing compound will be absorbed into the concrete. The cure and
bond-breaking compound to be applied at the manufacturer's recommended
coverage to achieve minimum moisture loss.

.2 Reusable Wet Cure Covers:
.1 Use impregnated fiber mat with a white or light-colored backing having low

permeability with high moisture retention to maintain the proper moisture content
during the concrete curing process.

.2 Product to comply with AASHTO Specification M-171 for reflection and moisture
retention.

2.4 SANDWICH INSULATION SYSTEMS

.1 Insulated concrete sandwich panels to be constructed to maintain the effective
acceptable material RSI- 2.69 of the panels with less than one percent reduction due to
penetrations and connection detailing. The reduction in thermal performance to be
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calculated using the Isothermal planes method of R-value calculation as provided by
ASRHAE 90.1. Install in accordance with manufacturer’s recommendations.

2.5 SEALANT AND CAULKING MATERIALS

.1 Sealants: Refer to Section 07 92 00 - Joint Sealants. This work to be performed by the
General Contractor.

2.6 BOND BREAKER

.1 Liquid Dissipating Membrane-Forming Curing Compound.
.1 The bond-breaking material to also be a dissipating membrane-forming material

complying with ASTM C309, Type I and I D, Class B.
.2 The bond-breaking compound to be applied with adequate time to dry before

placement of reinforcing steel.
.3 The bond-breaking compound to dry in 30 minutes or less at 100°F to reduce

panel clean up.
.4 Material to be compatible with curing material.
.5 The bond breaker used to be compatible with any coating specified for interior or

exterior concrete panels and slab.

.2 Refer to manufacturer's instructions for proper procedures for post applying a liquid floor
hardener or sealant to areas where bond breaker is present.

Part 3 Execution

3.1 GENERAL

.1 Coordinate site-cast Tilt-Up operations with Work of other trades.

.2 Do concrete work in a manner to prevent segregation. Mixers, chutes, conveyors, pump
hoses and other handling equipment to be kept clean and free of foreign matter.

3.2 CASTING SURFACES

.1 Casting Slab Preparation
.1 Cure casting slab. Fill saw cuts, cracks, joints, or defects in the casting bed to

minimize transfer of the joint line to the panel face.
.2 Waste slabs, when used, to be of sufficient thickness and strength so as not to

crack with the weight of the panels.
.3 Be responsible for compatibility of curing agents, sealants and releasing agents

utilized in the Work. When panels are to be stacked, the troweled surface to be
considered the casting bed and to be treated as the same.

.4 Isolation pockets to be formed in such a manner as to minimize the transfer of
the pocket to the finished appearance of the panel.

.2 Bond breaker should be applied in accordance with manufacturer's printed instructions
for the applicable condition.

.3 After placing reinforcing steel for panels, check casting slab surfaces for continuity of film.
Touch up or recoat worn or damaged areas, taking care to prevent application of coating
on reinforcing steel and inserts.

.4 Coordinate installation of inserts and anchorages required to be set into concrete slabs
before casting of panels.

.5 Where reveals are specified in panels, ensure that forming strips are straight and
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securely fastened to prevent movement or floating during placing operations and that
alignment between adjacent panels is correct. Reveal tolerances to comply with the
provisions of this Section.

3.3 FORMING PANELS

.1 The Contractor to layout the panels for casting in a manner that minimizes the locations
of floor joints, column isolation joints and other construction joints in the panel faces. The
Contractor to prevent the layout of the panels over temporarily poured casting surfaces
such as pre-formed columns and pits unless deemed necessary.

.2 Design forms to maintain the perimeter of the panel as shown on Drawings within 6 mm
maximum deflection during pouring.

.3 Design formed blockouts for openings in the panels to limit the deflection during pouring
to a maximum of 3 mm.

3.4 PLACING CONCRETE

.1 Concrete to be thoroughly worked around reinforcement and embedded items, and into
corners of the forms.

.2 Cold joints in an individual site-cast Tilt-Up panel not permitted.

.3 During the placing, concrete to be consolidated in accordance with ACI Standard Practice
for Consolidation of Concrete (ACI 309).

3.5 CURING AND PROTECTIONS

.1 Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures and maintain without drying at a relatively constant temperature for the
period necessary for hydration of the cement and proper hardening of the concrete.

.2 Apply liquid membrane curing compound to manufacturer's recommendations.

.3 Cure underlying panels in a stack-cast arrangement in the same manner as casting beds.

.4 Cure concrete and protect to ACI Standard Practice for Curing Concrete (ACI 308).

3.6 HANDLING AND ERECTION OF PANELS

.1 Design panels for erection stresses. Selection of lifting system and hardware to be by the
Tilt-up Contractor.

.2 Minimum strength of panels at time of erection to be in accordance with the lifting design.

.3 Take extra test specimens and field cure to verify concrete strength of panels.

.4 Before starting erection operations, verify relevant job site conditions to confirm readiness
the erection of panels. Mark each element to correspond with the designation indicated
on the approved Shop Drawings.

.5 Protect elements to prevent staining, warping, or cracking.

.6 Patch or repair defects in panels in a manner acceptable to the Project Architect /
Engineer.

.7 Use erection equipment that will prevent damage to existing construction, permanent
floor slabs and panels. Repair damage to Work or replace at the Tilt-up Contractor’s



Municipality of North Grenville Section 03 47 13
Pool House TILT-UP CONCRETE
A49 Project No. 219-00153-00 Page 9 of 11

expense and in a manner acceptable to the Project Architect / Engineer before painting
or coating.

.8 Set panels in the position assigned.  Place panels evenly on prepared setting pads or
proper-capacity shims.  Grout space under panels for full bearing or provide additional
support until grouting takes place.

.9 Brace panels not attached to the building frame at the time of erection in position using a
bracing system designed to resist wind and other loads that may reasonably be
determined until structural connections have been made. Provide a minimum of two
braces per panel.  Design of bracing to be the responsibility of the Tilt-up Contractor.
Maintain panel bracing connection.

.10 After panels are erected, monitor connecting bolts at the floor and panels daily to confirm
tightness.

.11 Dry-pack grout installation and preparation for weld pockets and other panel block outs
not cast in during pouring to be performed as follows:
.1 Remove laitance down to sound concrete.
.2 Surface to receive grout to be rough and reasonably level.
.3 Wet cure surface.
.4 Do not use curing compounds.
.5 Clean surface of oil, grease, dirt, and loose particles.
.6 Remove free water from concrete and bolt holes immediately before grouting.

.12 Protection of the erected elements to be the responsibility of the Tilt-up Contractor.

.13 Do not remove panel bracing until roof diaphragm is completely welded and installed.

.14 Dismantle panel erection devices and patch panel after the panels are erected for a
uniform appearance.

.15 After panels are erected, patch holes or other blemishes in casting slab that were caused
by the panel casting and erection processes in a manner acceptable to the Project
Architect / Engineer.

3.7 PANEL FINISH

.1 Consult with the Project Architect / Engineer and the Owner before initiating the project to
determine the expectations for the project appearance.

.2 Paint exposed interior surfaces of panels as indicated on Drawings.

.3 Visible surfaces of the panels, when in place to be free from surface defects for as
defined below for a Grade A finish.
.1 Grade A - Architectural: Projects designed for the circulation of people within 3

m.
.1 Panel surfaces to be free of all voids, holes, pockets, and other surface

deformations greater than 3 mm.
.2 Surfaces of panels not to project reinforcing patterns, floor joints or other

projections or voids from the casting surface.
.3 Cracks are not permissible more than 0.8 mm.
.4 Perform surface repairs in a manner to prevent the projection of repair

strokes through the intended finish.
.5 Fill holes with patching material to present a smooth surface ready for

painting.
.6 Maintain reveals in their designed positions. Deviation from horizontal or

vertical line not to exceed 3 mm in 3 m.
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3.8 SEALING OF PANEL JOINTS (BY GENERAL CONTRACTOR)

.1 Clean the panel joints of contaminants, including form-release agents and concrete
laitance. Dust and loose particles shall be blown out or otherwise cleaned to provide
proper bond. Apply sealants in accordance with manufacturer's recommendations.

.2 Install fire-resistive blanket where indicated.

.3 Install joint insulation where indicated to consist of a limited expansion polyurethane
insulation or to Section 07 21 13 - Board Insulation.

.4 Install back-up rod, primer, paint, to Section 07 92 00 - Joint Sealants.

3.9 FIELD QUALITY CONTROL

.1 Testing: (Testing for this contract to be the responsibility of the Tilt-up Contractor and not
part of the inspection and testing from the cash allowances)
.1 Take not less than 3 cylinders and 3 beams (Field and 3 cylinders for Lab

testing) for each class of concrete, for each 100 m3 for each day concrete is
cast. Field cure specimens.

.2 Of each set of 3 beams, test two before panel erection. Confirm that the specified
flexural strength has been met. Keep other beams in reserve when additional
testing is needed.

.3 Cast, cure, and test beams to ASTM C78/C78M.

.4 Break lab cylinders at 7-14-28 day intervals.

.5 Cast and cure test cylinders to ASTM C31/C31M.

.6 Test cylinders and test reports to accurately indicate in which panel, by number
and concrete delivery tag, the concrete represented by each test cylinder was
place.

.7 Copies of test reports to be distributed to Owner, Project Architect / Engineer,
Building Official, General Contractor, and tilt-up contractor. Include in report
location of tests, dates, and technician.

.2 Deficient Compressive Strength:
.1 When concrete tests indicate a 7-day or 28-day strength below specified

strength, the Tilt-up Contractor with the agreement of the Project Architect /
Engineer to have the mix adjusted so that subsequent concrete will comply with
the minimum strength requirements. The owner may require core specimens to
be taken and tested, at the Tilt-up Contractor’s expense. When core tests fall
below minimum requirements, as determined by the Project Architect / Engineer,
the concrete in place will be deemed to be defective. Remove and replace
concrete or strengthened in a manner acceptable to the Owner and Project
Architect / Engineer, at the Tilt-up Contractor’s expense. Demolition or repair of
other materials or systems as a result of repair or replacement of defective
concrete to be at the Tilt-up Contractor’s expense.

3.10 CRACKED AND DAMAGED PANELS

.1 Panel damage that occurs during erection, cracks readily visible, permanent bowing
occurring from erection, and spalls, to be repaired or replaced to the satisfaction of the
Project Architect, appropriate to the type and location on the building.

3.11 CLEANING

.1 Clean panel surfaces and panel joints of contaminants, including form release agents and
concrete laitance.  Dust and loose particles shall be blown out or otherwise cleaned to
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provide proper bond.

.2 When Work of this Section has been completed, remove trash, debris, surplus materials,
tools, and equipment from site. Trash and debris shall be disposed, without charge, to the
General contractor provided containers.

3.12 PROTECTION

.1 During the period after this Work has been completed, the General Contractor to protect
site cast tilt-up concrete finished concrete surfaces from damage by subsequent
construction operations.

END OF SECTION
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Part 1 General

1.1 RELATED WORK

.1 Section 04 05 12 - Mortar and Grout for Masonry.

.2 Section 04 05 19 - Masonry Reinforcing and Connectors.

.3 Section 04 05 23 - Masonry Accessories.

.4 Section 04 22 00 - Unit Masonry.

.5 Section 07 92 00 - Joint Sealants.

1.2 REFERENCES

.1 Canadian Standards Association (CSA Group).
.1 CAN/CSA-A179-14(R2019), Mortar and Grout for Unit Masonry.
.2 CAN/CSA-A371-14(R2019), Masonry Construction for Buildings.
.3 CAN/CSA-A165 Series-04(R2014) CSA Standards on Concrete Masonry Units

(Consists of A165.1, A165.2 and A165.3).

.2 Green Seal Environmental Standards (GS).
.1 GS-11-2015, Edition 3.2, Paints, Coatings, Stains, and Sealers.

1.3 INTENT

.1 It is the intent of the Owner to insist on top quality workmanship particularly with respect
to the masonry work. To this end, there will be extensive masonry testing performed by
the Owner's representative or independent testing firm. Products and workmanship not
complying with the specified standards to be removed and redone.

1.4 MOCK-UPS

.1 Construct mock-up panel of exterior masonry wall construction, mockup to extend from
one control joint to the next, full height, showing architectural block/brick masonry, use of
reinforcement, ties, thru-wall flashing, weep holes, mortar net, jointing, coursing, mortar,
and workmanship. Conduct no other masonry work until mock-up panel is reviewed and
approved by Owner and Consultant.

.2 This mock-up will form the standard for the project and all work to meet this standard.
The mock-up can remain as part of the final Project.

1.5 SOURCE QUALITY CONTROL

.1 Submit laboratory test reports in accordance with Section 01 33 00 – Submittal
Procedures certifying compliance of masonry units and mortar ingredients with
specification requirements.

.2 For clay units, in addition to requirements set out in referenced CSA and ASTM
Standards include data indicating initial rate of absorption for units proposed for use.

.3 Specified reference standards and standards noted elsewhere in the specifications, will
be strictly enforced. Work that does not comply with the standards to be removed and
rebuilt at the contractor's expense.
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1.6 SAMPLES

.1 Submit samples in accordance with Section 01 33 00 – Submittal Procedures.

.2 Submit samples:
.1 Two of each type of masonry unit specified.
.2 One of each type of masonry accessory specified.
.3 One of each type of masonry reinforcement and tie proposed for use.
.4 Other items as required for testing purposes.

1.7 PRODUCT DELIVERY, STORAGE AND HANDLING

.1 Deliver materials to job site in dry condition.

.2 Keep materials dry until use, except where wetting of bricks is specified.

.3 Remove factory installed plastic wrap and store under waterproof cover on pallets or
plank platforms held off ground by means of plank or timber skids. Plastic wrap to be
removed minimum of 72 hours before block installation.

1.8 COLD WEATHER REQUIREMENTS

.1 Supplement CAN/CSA-A371 with following requirements: When air temperature is below
5°C take following precautions in preparing and using mortar:
.1 Dry materials to be maintained in sealed mortar silo before mixing.
.2 Heat water to 70°C maximum before mixing.
.3 After combining heated ingredients maintain temperature of mortar between 5°C

and 50°C until used.
.4 Protect mortar from rain and snow.
.5 Mortar to be used and placed in its final position within 1.5 hours after mixing

when the air temperature is 25°C or higher and within 2.5 hours when the air
temperature is below 25°C.

.2 Maintain dry beds for masonry and use dry masonry units only. Do not wet masonry units
in cold weather.

.3 When air temperature is below -4°C protect and heat masonry on both sides of walls to
maintain air temperature above 0°C during operations and for period of forty-eight (48)
hours after.

.4 When air temperature is above -4°C, erect windbreaks to prevent differential freezing of
walls.

1.9 HOT WEATHER REQUIREMENTS

.1 Supplement CAN/CSA-A371 with the following requirements:
.1 Protect freshly laid masonry from drying too rapidly, by means of waterproof,

non-staining coverings.

1.10 PROTECTION

.1 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.

.2 Protect masonry and other work from marking and other damage. Protect completed
work from mortar droppings. Use non-staining coverings.
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.3 Provide temporary bracing of masonry work during and after erection until permanent
lateral support is in place. Reference CAN/CSA-A371 Annex D. Design and review of all
bracing installations is the responsibility of the Contractor under the direction of a
Professional Engineer.

Part 2 Products

2.1 MATERIALS

.1 Masonry materials are specified in related Sections indicated in 1.1.

Part 3 Execution

3.1 PRE-COMMENCEMENT MEETING

.1 Before commencement of the work, a mandatory meeting to take place in which, the
Consultant and the Owner will review procedures and standards that will be strictly
enforced on this Project. No masonry work to proceed on site before this meeting.

3.2 WORKMANSHIP

.1 Do masonry work in accordance with CAN/CSA-A371 except where specified otherwise.

.2 Build masonry plumb, level, and true to line, with vertical 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.

.4 Full head joints to be attained by buttering both ends of each unit. Slushing of head joints
after the unit is in place is not permitted.

3.3 TOLERANCES

.1 Tolerances in notes to Clause 5.3 of CAN/CSA-A371 apply and as noted below.

.2 Deviation in joint thickness: ±3 mm (1/8").

3.4 EXPOSED MASONRY

.1 Remove chipped, cracked, and otherwise damaged units in exposed masonry and
replace with undamaged units.

3.5 JOINTING

.1 Allow joints to set just enough to remove excess water, then tool with round jointer to
provide smooth, compressed, uniformly concave joints (no raked joints). Use stainless
steel jointing tools.

.2 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 Where necessary to temporarily stop horizontal runs of masonry, and in building corners:
.1 Step back masonry diagonally to lowest course previously laid.
.2 Do not "tooth" new masonry.
.3 Fill in adjacent courses before heights of stepped masonry reach 1200mm.
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3.6 CUTTING

.1 Cut out neatly for electrical switches, outlet boxes, and other recessed or built-in objects.

.2 Make cuts straight, clean, and free from uneven edges.

3.7 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.

3.8 WETTING OF BRICKS

.1 Except in cold weather, wet bricks having an initial rate of absorption exceeding
1 g/minute/1000 mm²: wet to uniform degree of saturation, 3 to 24 hours before laying,
and do not lay until surface dry.

.2 Wet tops of walls built of bricks qualifying for wetting, when recommencing work on such
walls.

3.9 GROUTING

.1 Use grout to CAN/CSA-A179 where grout is used in lieu of solid units. Reference Section
04 05 12 – Mortar and Grout for Masonry, Part 2.4.

.2 Install metal lath strips below voids to be filled with grout; keep strips 25 mm back from
faces of units.

.3 Use high lift or low lift grouting in accordance with specified standards.

.4 Walls to be at least 12 hours old before grouting commences.

3.10 PROVISION FOR MOVEMENT

.1 Leave 25 mm space between top of non-load bearing walls and partitions and structural
elements unless noted otherwise. Do not use wedges.

.2 Where concrete blocks abut vertical steel columns, allow a vertical movement joint of
25mm and flexible sealant.

3.11 LOOSE STEEL LINTELS

.1 Install loose steel lintels. Centre over opening width. Lintels to be hot-dipped galvanized.
Provide minimum bearing of 200 mm unless noted otherwise.

3.12 FILLING CORES

.1 Place and grout reinforcing in accordance with CAN/CSA-A371 and as indicated.

.2 Grout all block cores which are reinforced.

.3 Grout block cores solid for two courses below bearing points of structural and stair
members, and as indicated on drawings.
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3.13 OPENINGS

.1 At all openings, form, brace, and set lintel blocks for concrete block lintels. Provide min.
200 mm bearing. Install reinforcing and grout as per structural drawings or if not shown,
contact the Consultant for clarification.

.2 At all openings in block masonry walls exceeding 600 mm in depth, fill core at each side
and for 600 mm past the top and bottom of opening with grout and reinforce with
reinforcing as specified for wall. Similarly treat openings over 1 200 mm in depth but
extend grout and reinforcement the full storey height.

3.14 CONTROL JOINTS

.1 Provide continuous vertical shrinkage control joints in block masonry walls at locations
indicated on structural drawings in accepted locations and between masonry walls
supported on slab on grade and walls supported on structural foundation. Rake out
8 mm, ready for caulking.

.2 Provide continuous vertical control joints in brickwork at locations indicated on drawings
or at maximum 5 m on centres at maximum 0.6 m from wall corners and in accepted
locations.

.3 Keep control joints free of mortar.

.4 Stop horizontal masonry reinforcing 25 mm from each side of control joints.

.5 Bond beam reinforcing at underside of bearing locations to be continuous across control
joints. Intermediate bond beam reinforcing to stop at each side of control joint. Provide
half block and vertical joint across bond beam.

.6 Caulk joint.

3.15 CAVITY-WALLS

.1 Provide purpose made grey plastic weep hole vents. Provide above shelf angles, beams,
dampproof courses and flashings and at bottom of cavities. Locate at maximum 600 mm
on centres.

.2 Place 9 mm diametre plastic vent tubes in exterior joints at top of cavities. Provide at 400
mm on centres. Slope to drain out at 1:4.

.3 Provide proprietary mortar-control devices such as a mortar net screen be positioned
within cavity as per mortar net manufacturer’s written instructions.

.4 In accordance with paragraph 12.3 of CAN/CSA-A371, keep cavity free of mortar and
mortar droppings. Backslope mortar beds at cavities just enough to minimize mortar
projection into cavity. Place wood strip on ties or reinforcement to catch all mortar
droppings and remove as work progresses.

3.16 FIELD QUALITY CONTROL

.1 Inspection and testing will be carried out by testing laboratory designated by the Owner.

.2 Cost of testing will be paid for by Owner.

END OF SECTION
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Part 1 General

1.1 RELATED WORK

.1 Section 04 05 10 - Masonry Procedures.

1.2 REFERENCES

.1 Canadian Standards Association (CSA).
.1 CSA A23.1:19/A23.2:19, Concrete materials and methods of concrete

construction/Test methods and standard practices for concrete.
.2 CAN/CSA-A179-14(R2019), Mortar and Grout for Unit Masonry.
.3 CAN/CSA-A371-14(R2019), Masonry Construction for Buildings.

1.3 SAMPLES

.1 Submit samples in accordance with Section 01 33 00 – Submittal Procedures.

Part 2 Products

2.1 MATERIALS

.1 Mortar and grout: CAN/CSA-A179. Refer to Articles 2.3 and 2.4 below.

.2 Use aggregate passing 1.18 mm sieve where 6 mm thick joints are indicated.

.3 Colour: ground coloured natural aggregates or metallic oxide pigments, W.R. Grace
Dry-Block, Northern Pigment F Series or equivalent.

.4 Dirt resistant additives: aluminum tristearate, calcium stearate or ammonium stearate.

.5 Concrete: CSA A23.1/A23.2.

.6 All mortar to be in accordance with CAN/CSA A371.

.7 Aggregate source to be approved on the Structural Concrete Aggregate Source List as
published by the Ministry of Transportation of Ontario. Contractor to submit supporting
documentation before commencement of work.

2.2 MATERIAL SOURCE

.1 Use same brands of materials and source of aggregate for entire Project.

2.3 MORTAR

.1 Mortar for exterior masonry above grade:
.1 Loadbearing: Type S based on proportion specifications.
.2 Non-loadbearing: Type S based on proportion specifications.

.2 Mortar for manholes, sewers and other exterior masonry at or below grade: Type M
based on proportion specifications.

.3 Mortar for interior masonry.
.1 Loadbearing: Type S based on proportion specifications.
.2 Non-loadbearing: Type S based on proportion specifications.
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2.4 GROUT

.1 Grout: ready mix only, coarse grout to CSA A179, with a cement aggregate ratio of 1 to 4,
200 to 250 mm slump. Min. grout strength at 28 days to be 20 MPa (exceeds CAN/CSA-
A179 requirements).

.2 Grout masonry components as indicated on drawings.

Part 3 Execution

3.1 MORTAR & GROUT

.1 Do masonry, mortar and grout work in accordance with CAN/CSA-A179 except where
specified otherwise.

.2 Incorporate admixtures into mixes in accordance with manufacturer's instructions and
only upon acceptance of the Consultant.

.3 Use clean mixer for coloured mortar.

END OF SECTION
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Part 1 General

1.1 RELATED WORK

.1 Section 04 05 10 - Masonry Procedures.

.2 Section 04 05 12 - Mortar and Grout for Masonry.

.3 Section 04 05 23 - Masonry Accessories.

.4 Section 04 22 00 - Unit Masonry.

1.2 REFERENCES

.1 Canadian Standards Association (CSA Group).
.1 CSA A23.1:19/A23.2:19, Concrete materials and methods of concrete

construction/Test methods and standard practices for concrete.
.2 CSA A370-14(R2018), Connectors for Masonry.
.3 CAN/CSA-A371-14(R2019), Masonry Construction for Buildings.
.4 CAN/CSA G30.18-09, Billet-Steel Bars for Concrete Reinforcement.
.5 CSA S304-14(R2019), Design of Masonry Structures.

1.3 SOURCE QUALITY CONTROL

.1 Upon request, provide the Consultant with certified copy of mill test report of
reinforcement steel and connectors, showing physical and chemical analysis, minimum 5
weeks before commencing reinforcement work.

.2 Upon request, inform the Consultant of proposed source of material to be supplied.

1.4 SHOP DRAWINGS

.1 Submit shop drawings in accordance with Section 01 33 00 – Submittal Procedures.

.2 Shop drawings consist of bar bending details, lists and placing drawings.

.3 On placing drawings, indicate sizes, spacing, location and quantities of reinforcement and
connectors, with identifying code marks to permit correct placement without reference to
structural drawings.

Part 2 Products

2.1 MATERIALS

.1 Bar reinforcement: billet steel to CAN/CSA-A371-14 and CAN/CSA G30.18, Grade 400,
deformed bars.

.2 Connectors and horizontal reinforcement: to CSA A370 and CAN/CSA-A371 respectively
and as follows:
.1 Standard single wythe: Blok-Lok BL30 (Blok-Lok BL10 at 90 and 140 non-load

bearing block only) or Consultant approved equivalent. Refer to structural
drawings for spacings and wire sizes. All to be hot-dipped galvanized.

.2 Veneer Wall Ties at Steel Stud: Blok-Lok BL607 (hot-dipped galvanized). Anchor
to stud with 2-38 long stainless steel self tapping screws. Use wedge-lok for rigid
insulation support.

.3 No field bending of joint reinforcement permitted. Manufactured corner and tee pieces
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only.
.4 Precast sill anchors: Helifix stainless steel wall tie system by Blok-Lok, 4.7 mm diametre

x length to suit.

2.2 FABRICATION

.1 Fabrication reinforcing in accordance with CSA A23.1/A23.2 and Reinforcing Steel
Manual of Standard Practice by the Reinforcing Steel Institute of Ontario.

.2 Fabricate connectors in accordance with CSA A370.

.3 Ship reinforcement and connectors clearly identified in accordance with drawings.

Part 3 Execution

3.1 GENERAL

.1 Do masonry connectors and reinforcement in accordance with CSA A370, CAN/CSA-
A371, CSA A23.1/A23.2 and CSA S304 unless indicated otherwise.

.2 Do additional reinforcement of masonry as indicated.

3.2 INSTALLATION

.1 Install masonry connectors and reinforcement in accordance with CSA A370 and
CAN/CSA-A371, unless indicated otherwise.

.2 Provide ties to masonry veneer at a maximum spacing of 600 mm vertically and 800 mm
horizontally at steel stud walls.

.3 For standard single wythe construction provide reinforcing at 200 mm on centres (every
block joint).

.4 At sills, provide Helifix anchors to back up wall and into brick cladding below sills as
indicated.

.5 At the top brick course all parapets, provide Helifix anchors to back up at 450 mm on
centres.

3.3 REINFORCED LINTELS AND BOND BEAMS

.1 Reinforce masonry lintels and bond beams as indicated.

.2 Place and grout reinforcement in accordance with CSA S304.

3.4 GROUTING

.1 Grout masonry in accordance with CSA S304 and as indicated.

3.5 CONTROL JOINTS

.1 Stop horizontal joint reinforcement 25 mm short of each side of control joints unless
otherwise indicated.

END OF SECTION
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Part 1 General

1.1 RELATED WORK

.1 Section 04 05 10 - Masonry Procedures.

.2 Section 04 05 19 - Masonry Reinforcing and Connectors.

1.2 REFERENCES

.1 American Society for Testing and Materials (ASTM).
.1 ASTM D2240-15(2021), Standard Test Method for Rubber Property-Durometer

Hardness.
.2 Canadian Standards Association (CSA Group).

.1 CAN/CSA-A371-14(R2019), Masonry Construction for Buildings.

Part 2 Products

2.1 MATERIALS

.1 Control Joint Filler: Purpose-made elastomer, oversize 30% to 50%, 20 durometer
hardness, round solid rod, conforming to ASTM D2240.

.2 Weep Hole Vents: Purpose-made plastic, designed to drain and vent cavities to exterior.

.3 Masonry Flashing: Typical.
.1 Blueskin TWF as manufactured by Henry Bakor or equivalent by WR Meadows,

IKO, Grace or Soprema.
.2 Lap adhesive: recommended by manufacturer of flashing material.
.3 Flashing material to be compatible with air/vapour barrier.
.4 Mortar Net: Depth of mortar net to be depth of air cavity as per drawings. Provide

’Mortar Net’ by Mortarnet Solutions.

.4 Brick Ties: Fero Thermal Rap-Tie, stainless steel brick tie, spaced at not more than 800
mm horizontally and 600 mm vertically.
.1 Assembly Thermal Transmittance: 0.278 W/m2 K.
.2 Factored Tie Resistance 1.51 kN.

Part 3 Execution

3.1 CONTROL JOINTS

.1 Install continuous control joint fillers in control joints at locations indicated.

3.2 WEEP HOLE VENTS

.1 Install weep hole vents in vertical joints immediately over flashings and firestops, in
exterior wythe of cavity wall and masonry veneer wall construction, at maximum
horizontal spacing of 600 mm on centres.

3.3 MASONRY FLASHING

.1 Install flashings in masonry in accordance with CAN/CSA-A371, CSA S304 and as
follows:
.1 Install flashings under exterior masonry bearing on foundation walls, slabs, shelf

angles, steel angles over openings, under weep hole courses, under masonry
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window sills, over precast concrete headers and exposed caps, and at locations
called for in CAN/CSA-A371, and as indicated.

.2 In double wythe walls and veneered walls, carry flashings from front edge of masonry,
under outer wythe, then up backing not less than 150 mm, and as follows:
.1 For concrete or concrete block backing, bond flashing to wall using

manufacturer's recommended adhesive.
.2 For gypsum board backing, bond to wall using manufacturer's recommended

adhesive.

.3 Lap joints 150 mm and seal with adhesive.

3.4 MORTAR NET

.1 Install mortar net as per manufacturer’s written specifications and details.

END OF SECTION
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Part 1 General

1.1 RELATED WORK

.1 Section 04 05 10 - Masonry Procedures.

.2 Section 04 05 12 - Mortar and Grout for Masonry.

.3 Section 04 05 16 - Masonry Reinforcing and Connectors.

.4 Section 04 05 23 - Masonry Accessories.

.5 Section 07 21 13 - Board Insulation.

1.2 REFERENCES

.1 American Society for Testing and Materials (ASTM International).
.1 ASTM C62-17, Standard Specification for Building Brick (Solid Masonry Units

Made From Clay or Shale).
.2 ASTM C207-18, Standard Specification for Hydrated Lime for Masonry Purposes.
.3 ASTM C216-21, Standard Specification for Facing Brick (Solid Masonry Units

Made from Clay or Shale).
.4 ASTM C270-19ae1, Standard Specification for Mortar for Unit Masonry.
.5 ASTM C1088-20, Standard Specification for Thin Veneer Brick Units Made From

Clay or Shale.

.2 Canadian Standards Association (CSA Group).
.1 CSA A23.1:19/A23.2:19, Concrete materials and methods of concrete

construction/Test methods and standard practices for concrete.
.2 CAN/CSA-A82-06 UP 1, Update No. 1 To A82-06, Burned Clay Brick (Solid

Masonry Units made from Clay or Shale
.3 CSA A82-14(R2018), Fired Masonry Brick made From Clay or Shale.
.4 CAN/CSA-A165 Series-04(R2014) CSA Standards on Concrete Masonry Units

(Consists of A165.1, A165.2 and A165.3).
.5 CAN/CSA-A179-14(R2019), Mortar and Grout for Unit Masonry.
.6 CAN/CSA-A3000-13, Cementitious Materials Compendium (Consists of A3001,

A3002, A3003, A3004 and A3005).

1.3 SAMPLES

.1 Submit samples in accordance with Section 01 33 00 – Submittal Procedures.

1.4 SHOP DRAWINGS

.1 Submit shop drawings for structural masonry in accordance with Section 01 33 00 –
Submittal Procedures and in accordance with CSA A23.1/A23.2. Indicate the following:
.1 Formwork.
.2 Design calculations for items designated by manufacturer.
.3 Tables and bending diagrams of reinforcing steel.
.4 Methods of handling and placing.
.5 Relationship to adjacent material.
.6 Methods of lifting and erection.
.7 Openings, sleeves, inserts and related reinforcement, joint and connection
details.

.2 Each drawing submitted to bear stamp and signature of qualified Professional engineer
registered in the Province of Ontario.
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Part 2 Products

2.1 CONCRETE BLOCK

.1 Standard cellular masonry units to conform to CAN/CSA-A165.
.1 Classification: H/15/A/M for standard weight, hollow units.
.2 Size: metric modular.
.3 Special shapes.

.1 Provide purpose made shapes for lintels, bond beams, tops of
free-standing walls, corners, and 190 mm long units. Provide bullnose
units for all vertical and horizontal corners. All corner units to have 190
mm return.

2.2 PREMANUFACTURED THIN VENEER MASONRY

.1 Premanufactured veneer masonry units: to ASTM C62, ASTM C216, ASTM C1088, and
as follows:
.1 Aberdeen masonry unit by Brick It.
.2 Size: 57 mm high x 194 mm long x 12.7 mm thick.
.3 Back-Up Channels: metal interlock system, continuous ledge design.
.4 Colour to later selection by Consultant.
.5 Refer drawings for locations.
.6 Substitution not permitted.

Part 3 Execution

3.1 LAYING CONCRETE MASONRY UNITS

.1 Bond: running, except where shown otherwise on drawings.

.2 Coursing height: 200 mm for one block and one joint.

.3 Jointing: concave where exposed or where paint or other finish coating is specified, flush
for precast masonry interior raised sills.

.4 All intersections of walls and partitions provide a control joint but carry reinforcement
through joint.

.5 Provide control joints at locations where block is supported on a foundation wall on one
side and slab on grade on the other side of the control joint. Provide Hohmann & Barnard
Inc. Slip-Set Stablizer @ 400 on centres between walls.

.6 Lay blocks with voids and webs aligned with the block below.

.7 Lay blocks in a full bed of mortar. The full bed of mortar to cover the webs of all blocks as
well as the outer and inner walls. Slushing of head joints after the unit is placed to not be
permitted. Whenever it is found that this provision is not carried out, walls to be taken
down and rebuilt, or, at the Consultant's discretion, all voids to be filled
with 20 MPa concrete grout.

.8 Where blockwork is to be exposed, courses to be level, and alternate vertical joints to be
aligned.

.9 Chipped or deformed blocks to not be used where blockwork, either painted or unpainted,
is to be exposed.

.10 The maximum joint thickness to be 10 mm. Where the specified horizontal reinforcing will
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cause the joint thickness to exceed 10 mm, cut the webs of the blocks to accommodate
the reinforcing and to achieve a maximum joint thickness of 10 mm.

.11 Machine cut with a carborundum saw all exposed masonry units which are adjusted in
size and leave straight, clean and even edges.

.12 Build-in all openings, sleeves, fire dampers, or chases required by other trades. Make
good around all conduits or pipes that occur in masonry work. Masonry to close tightly
around all penetrations in ceiling spaces. Take special care to ensure that final finish of
masonry is presentable; secure the cooperation of other trades to ensure this result.

.13 Where required, break out sections of block webs in order to install horizontal and vertical
reinforcing as specified.

.14 Set bearing plates for joists, beams etc. at locations and elevations indicated on the
structural drawings. Report any discrepancies to Consultant.

.15 Carry up all walls in a uniform manner without any one wall raised more than 1200mm
above another at one time.

.16 Carry all walls and partitions up to the underside of construction above and finish against
underside of roof deck or floor slab above (in accordance with details shown on the
drawings). Pack all voids between top of walls or partitions and metal deck with
firestopping material.

.17 Where shown on the drawings or called for in the specifications, build-in reglets to
receive flashings. Leave reglet free of mortar.

.18 Cut and make good all openings or chases required by other trades. Where conduits or
pipes occur in masonry work, take special care to ensure that final finish of masonry is
presentable; secure the cooperation of other trades to ensure this result.

.19 Where mechanical or electrical work occurs in walls, the walls to be thickened to suit and
to maintain required fire, smoke, and sound separations. Refer to mechanical and
electrical drawings. Do not form horizontal chases.

.20 Build-in sleeves as required.

.21 Where required, conduits provided and erected by other trades, to be built-in without
breaking bond.

.22 Close masonry walls tightly around all penetrations which occur through them in ceiling
spaces. Build in around fire dampers in accordance with the requirements of the
Underwriters' Laboratory.

.23 At all openings in masonry walls completely fill hollow units with concrete at the jambs,
and reinforce vertically.

.24 Provide lintel blocks with steel reinforcing at all openings in masonry walls unless shown
otherwise on the drawings.

.25 Provide hot dipped galvanized steel angle lintels at all openings in 90mm masonry
veneers unless shown otherwise on the drawings.

.26 Build-in steel door frames and fill frames with mortar as walls are brought up.

.27 As required, break out block cores in order to install horizontal and vertical reinforcing as
specified.
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.28 Provide temporary bracing of walls during and after erection until permanent lateral
support is in place.

.29 Where copper piping is in contact with masonry, ensure that piping is wrapped with
polyethylene.

3.2 LAYING PREMANUFACTURED THIN VENEER MASONRY UNITS

.1 Metal Panel Installation:
.1 Measure and determine grid and brick layout.
.2 Install the first row of metal grid using appropriate fasteners.
.3 Offset vertical grid joints leaving 6 mm gaps.
.4 Figure brick to extend pass grid by 12.7 mm at grid ends.
.5 Always use metal snips when cutting panels to size.
.6 Notch brick ledges and bend metal around corners.

.2 Thin Brick Installation.
.1 Start by adhering corner brick.
.2 Adhere two rows of bricks across the entire wall to conform proper layout.
.3 Adjust vertical brick joints to fit wall space. Approximately 10 mm.
.4 Draw vertical lines every 1 220 mm to maintain spacing.
.5 Press bricks firmly to wall while installing. Check periodically and repress to grid

if necessary.
.6 Cut brick as needed using proper masonry blade.

.3 Brick Grouting:
.1 Place mortar mix into a 18 litre bucket and add clean cold water slowly until

mortar is thoroughly mixed. Preferably use slow speed 12 mm drill to mix.
.2 Mortar is properly mixed when it flows easily out of the bag with a slight squeeze.
.3 Apply mortar to joints; horizontal first and then vertical. Over fill joints to avoid

voids.
.4 When mortar attains a firm consistency (check every 3 to 5 minutes) joints are

ready for tooling.
.5 Cut excess mortar with a trowel, fill any voids and strike it with appropriate tool

for desired finish.
.6 Brush entire wall with a stiff brush. This is typically performed 20 to 30 minutes

after striking but exact timing will vary.

3.3 CONCRETE MASONRY 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 190 mm.

.3 Grout all voids solid with 20 MPa concrete grout.

3.4 REINFORCED BLOCK WORK

.1 Install horizontal and vertical reinforcing as indicated on the structural drawings.

.2 Provide clean out ports as required for "high lift grouting".

.3 For high lift grouting, do not grout reinforced cores until clean-out port and reinforcing
have been reviewed by the Consultant.
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3.5 BOND BEAMS

.1 Construct bond beams by using low web bond beam blocks. Do not use lintel blocks.

.2 Provide metal lath strips under bond beams between grouted cores to retain bond beam
concrete fill.

.3 Fill bond beams with grout.

3.6 DAMAGE DURING INSTALLATION

.1 Do not install defective units. Replace any units damaged at Contractor's expense. All
damaged units not reported as damaged upon inspection at time of delivery are
presumed to have been damaged by Contractor or improper job site handling. Do not
allow units to be mishandled. Keep cap cover on all units until installed. Contractor, at his
expense, to remove any scratches, tar or dirt caused by mishandling.

3.7 CLEANING PREMANUFACTURED MASONRY

.1 Remove access mortar from their faces by brushing as they are placed within the wall at
the point of tooling.

.2 Clean masonry units in accordance with the cleaning guidelines in Arriscraft-Care.
Pre-test cleaning agents and methods on the job site mock-up panel for Consultant and
Owner review.

3.8 CLEANING CONCRETE MASONRY UNITS

.1 Allow mortar droppings on unglazed concrete masonry to partially dry then remove by
means of trowel, followed by rubbing lightly with small piece of block and finally by
brushing.

END OF SECTION
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Part 1 - General

1.1 RELATED REQUIREMENTS

.1 Section 03 30 00: Cast in Place Concrete.

.2 Section 05 21 00: Steel Joists.

.3 Section 05 31 00: Steel Decking.

1.2 REFERENCES

.1 All referenced standards to be the current edition or the edition referenced by the
applicable Building Code in force at the time of building permit application, as noted on
Structural Drawings.

.2 Canadian Standards Association (CSA International):

.1 CSA G40.20/G40.21, General Requirements for Rolled or Welded Structural
Quality Steel/Structural Quality Steel.

.2 CSA S16, Design of Steel Structures.

.3 CSA S136, North American Specifications for the Design of Cold Formed Steel
Structural Members.

.4 CSA W47.1, Certification of Companies for Fusion Welding of Steel.

.5 CSA W48, Filler Metals and Allied Materials for Metal Arc Welding.

.6 CSA W55, Certification of Companies for Resistance Welding of Steel and Aluminum.

.7 CSA W59, Welded Steel Construction (Metal Arc Welding).

.8 CSA W186, Welding of Reinforcing Bars in Reinforced Concrete Construction.

.3 ASTM International Inc.:

.1 ASTM A123/A123M, Standard Specification for Zinc (Hot Dip Galvanized) coating on
Iron and Steel Products.

.2 ASTM A36/A36M, Standard Specification for Carbon Structural Steel.

.3 ASTM F3125/F3125M, Standard Specification for High Strength Structural Bolts,
Steel and Alloy Steel, Heat Treated, 120 ksi (830 MPa) and 150 ksi (1040 MPA)
Minimum Tensile Strength, Inch and Metric dimensions

.4 ASTM A500, Specification for Cold Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and Shapes.

.5 ASTM A53/A53M, Standard Specification for Pipe, Steel, Black and Hot Dipped,
Zinc- Coated, Welded and Seamless

.6 ASTM A1011/A1011M, Standard Specifications for Steel, Sheet and Strip, Hot
Rolled, Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with
Improved Formability and Ultra High Strength.

.7 ASTM A1085/A1085M, Standard Specification for Cold Formed Welded Carbon
Steel Hollow Structural Sections (HSS)

.8 ASTM A992, Standard Specifications for Structural Steel Shapes.
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.9 ASTM F1554, Standard Specification for Anchor Bolts, Steel 36, 55 and 105 ksi
Yield Strength.

.4 Canadian Institute of Steel Construction (CISC)/Canadian Paint Manufacturers
Association (CPMA):

.1 CISC Handbook of Steel Construction.

.2 CISC/CPMA Standard 1-73a, A Quick-drying One-coat Paint for Use on Structural Steel.

.3 CISC/CPMA Standard 2-75, Quick-drying Primer for Use on Structural Steel.

.4 CISC Code of Standard Practice, Appendix I, Architecturally Exposed Structural
Steel (AESS).

.5 The Society for Protective Coatings (SSPC) and National Association of Corrosion
Engineers (NACE) International:

.1 SSPC-SP 1, Solvent Cleaning.

.2 NACE No. 3 / SSPC-SP 6, Commercial Blast Cleaning.

.3 NACE No.4 / SSPC-SP 7, Brush Off Blast Cleaning.

.4 NACE No.2 / SSPC-SP 10, Near White Blast Cleaning.

.5 SSPC Technology Guide No.14 – Guide for the Repair of Imperfections in
Galvanized, Organic or Inorganic Zinc-Coated Steel Using Organic Zinc Rich
Coating.

.6 SSPC Paint Specification No. 20 – Zinc Rich Coating, Type I – Inorganic and Type
II - Organic.

1.3 QUALITY ASSURANCE

.1 In accordance with Section 01 45 00 – Quality Control.

.2 Qualifications

.1 Structural steel fabricator to have at least five year experience with structural steel
for buildings.

.2 Structural steel fabricator and erector to be certified by the Canadian Welding Bureau
under the requirements of CSA W47.1, Division 1 or 2 for fusion welding and/or CSA
W55.3 for resistance welding of structural steel components, and to have CWB
approved procedure for welding rebar (Grade 400W) to structural steel.

.3 Welders to be CWB approved, working under supervision of a CWB approved firm.

.4 Engage a Professional Engineer licensed in the place where the project is located to
be responsible for design, detailing and installation of all connections related to
structural steel work.

.5 The Professional Engineer designing connections to hold a Certificate of
Authorization, and to carry min. $1,000,000.00 in liability insurance (per occurrence).

1.4 QUALITY CONTROL

.1 Submit in accordance with Section 01 45 00 – Quality Control.

.2 Source Quality Control Submittals:
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.1 Provide all submittals 4 weeks prior to starting fabrication of structural steel.

.2 Mill test reports:

.1 Mill test reports to include ladle analysis and physical test results, and to show
chemical and physical properties and other details of steel to be incorporated
in project.

.2 The reports to be correlated to the materials or products to which they pertain

.3 In addition to mill testing, each batch of structural steel (including bolts) manufactured
outside United States, Canada, Great Britain and EU countries must also be tested in
Canada by an ISO 17025 certified testing laboratory. In addition to compliance with all
the relevant CSA and ASTM requirements, the testing must show that the maximum
boron content in structural steel does not exceed 0.0008%.

.4 For rolled shapes with flanges 40 mm (1 ½”) or thicker and for plates over 51 mm (2”)
in thickness used for members which are parts of seismic force resisting system,
submit Charpy V-notch impact test values to demonstrate compliance with the
requirements of CSA S16.

.3 Tolerances

.1 Conform to the fabrication and erection tolerances of CAN/CSA S16.

.2 Comply with more stringent tolerances if specified elsewhere to suit interfacing
materials or AESS members

1.5 ACTION AND INFORMATIONAL SUBMITTALS

.1 Provide submittals in accordance with Section 01 33 00 – Submittals

.2 Shop Drawings:

.1 Provide drawings stamped and signed by the Professional Engineer responsible for
steel connections.

.2 Before submitting shop drawings, provide a letter signed and sealed by that
Engineer stating that he has been engaged to undertake the responsibility for the
above. Also submit a copy of that Engineer’s Certificate of Authorization, and proof
of his liability insurance.

.3 If additional information is required from WSP-S, allow a minimum of five working days
for WSP-S to review and respond to the request for information.

.4 It is advisable to submit erection diagrams for review before preparing shop details.
Copies of plans and section details developed by WSP-S will not be accepted as
erection diagrams.

.3 Erection drawings:

.1 Submit erection drawings indicating details and information necessary for assembly
and erection purposes including:

.1 Description of erection methods.

.2 Sequence of erection.

.3 Temporary bracings.

.4 Beam sizes (in addition to beam marks).
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.5 Connections where threads must be excluded from shear plane.

.6 Details of all field welded connections

.7 Members which are considered AESS and their category.

.8 Type and finish of bolts in AESS connections.

.9 Side where bolt heads should be placed in AESS connections.

.10 Weld grinding, finish and profile in AESS field connections.

.2 Provide setting drawings showing dimensions and details for placing steel
assemblies which are set in concrete,

.4 Fabrication drawings:

.1 Submit fabrication drawings showing designed assemblies, member sizes,
components and connections. Show on drawings:

.1 Material specifications.

.2 Surface preparation.

.3 Shop painting / galvanizing.

.4 Section splices.

.5 Types of shop and field connections.

.6 Net weld lengths.

.7 Precautions which will be taken to exclude threads from shear planes of bearing
type bolted connections (where applicable).

.8 Vent holes required for galvanizing process.

.9 Camber.

.10 Architectural clearance lines and finishes where connections could encroach
other works.

.11 Beam and column web holes required for services and reinforcing around them.

.2 Indicate members which are considered AESS, and their category. Refer to AESS
Category Matrix as shown in Table 1 of the CISC Code of Standard Practice,
Appendix I.

.1 For AESS bolted connections, indicate bolt type, finish and which side of
the connection bolt heads should be placed.

.2 For AESS welded connections, show grinding, profile and weld finish.

.3 Show details by which steel assemblies, which are set in concrete, are to be connected
to the formwork.

.4 Substitution of alternative sections will only be allowed provided the new members
have equal or greater capacity and stiffness and their dimensions are approved by
WSP-S.

.5 When requested, submit sketches and design calculations stamped and signed by
the Professional Engineer responsible for connection design.
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.6 On completion of erection, submit a letter signed and sealed by the Professional
Engineer responsible for structural steel connections certifying that the work has been
completed in accordance with all contract documents.

Part 2 - Products

2.1 DESIGN AND DETAILING REQUIREMENTS

.1 Design details and connections in accordance with requirements of CSA S16 and CSA
S136 to resist forces and to allow for movements indicated. Consider load effects due to
fabrication, erection and handling.

.2 Connection design to include consideration of all pass-through forces, including
tension, compression, moment and shear. Provide local reinforcement at connection
or joint as required.

.3 Follow conceptual connection details if shown on structural drawings. Do not change
without WSP-S written approval. If welds are defined on drawings, the sizes shown are
minimum requirements which might need to be increased to suit connection design.

.4 Increase specified section thickness at no extra cost if required for fabrication (bending)
or galvanizing. Alternatively, build up curved sections from plates.

.5 Assume that bolt threads are intercepted by shear plane, unless special measures
are indicated on shop drawings to exclude threads from shear plane.

.6 Beams:

.1 Select beam end connections from CISC "Handbook of Steel Construction"
when connection for shear only (standard connection) is required.

.2 Typical beam to spandrel beam and beam to column connections to be two sided or
end plate connections.

.3 Select or design beam end connections for factored shear indicated on plans.

.4 When shears are not indicated, select or design non composite beam end connections
to resist reaction due to maximum uniformly distributed load capacity of the beam in
bending.

.5 When shears are not indicated, select or design composite beam end connections
to resist one and a half times the reaction due to maximum uniformly distributed
load capacity of the non composite beam section in bending.

.6 Except within moment frames, where axial forces occur in beams framing to
opposite sides of a supporting member, design connections for a pass-through
force equal to the smaller of the two axial forces. If beam sizes differ, assume the
axial force is centred in the smaller beam.

.7 Where axial forces occur in beams within moment frames, connect both ends of
beams to columns e for the axial force shown.

.8 Where no axial force is shown for beam to column connection, design to resist
horizontal tension / compression equivalent to 2% of the factored axial force in column,
in addition to all other loads.

.9 Seated beam connections to have top clip angles.

.10 For beams continuous over supports and for beams supporting columns, provide min.
6 mm (1/4”) stiffener plates at each side of web at point of concentrated load, unless
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thicker stiffeners are required by connection design or different details are shown on
drawings.

.11 Provide all spandrel beams and all floor beams not fully braced by floor construction
with top and bottom flange connections for torsional restraint.

.12 Where studs for composite action are connected to composite beams indirectly (i.e.
through a plate attached to beam top flange), connect plate to beam to transfer the
full shear capacity of all studs.

.7 Columns:

.1 In addition to all other loads, connect columns to base plates to transfer horizontal
load equal to 2% of the column vertical load.

.2 In addition to all other loads, connect columns to base plates to transfer tensile load
equal to the capacity of all anchor bolts,

.3 Provide seat angles for joist support at sides of columns continuous through floor.

.4 Provide connection for tie joist bottom chord at all columns supporting joists;
coordinate with joist supplier.

.5 Provide connection for masonry wall steel lintels adjacent to columns.

.6 Provide diagonal or cantilevered angles at sides of columns where required to
support deck or slab.

.7 Provide cap plates at tops of columns where required for support of deck, slab,
joists, beams or roof anchors.

.8 Where columns are built in and stabilized by masonry walls, provide anchors to
masonry walls per typical details.

.8 Moment connections:

.1 Provide moment connections at splices to maintain continuity of cranked beams.
Provide header plates or stiffener plates to resist unbalanced flange forces at splices.

.2 Where moment connections are called for but values are not indicated, design
for moment capacity of the smaller member in the connection.

.3 Install web and flange stiffener plates at moment connections as required by
connection design and detail but in every case when indicated on the drawings. If the
shear generated in column web exceeds its shear capacity, reinforce the web.

.9 Pretensioned connections - pretension high-strength bolts used in:

.1 All elements resisting crane loads.

.2 All elements resisting seismic loads.

.3 Elements directly supporting machinery which produces impact or cyclic loads.

.4 Connections where bolts are subject to tensile loads.

.5 Connections using oversized or slotted holes unless finger-tight bolts are required
to accommodate movement.

.10 Holes:
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.1 Where holes for services are required through webs of beams or columns,
coordinate size and location with Architectural, Mechanical and Electrical drawings,
and show on fabrication drawings. Reinforce in accordance with Typical Detail.
Alternatively, design reinforcing in accordance with the procedure set forth in the
CISC Handbook of Steel Construction, and provide calculations for WSP-S review.

.2 Provide holes in beam flanges or weld threaded studs as required for attachment of
wood nailers.

.3 Provide vent holes in HSS sections where required for galvanizing process. Locate so
that any water inside HSS will drain away when HSS is in its final position. Maximum
size

– 16 mm (5/8”) diameter. Fill holes with vent hole plugs after
galvanizing.

.4 Provide 19 mm (3/4”) dia. vent holes at centerline of all cast in plates supporting
columns.

.5 Provide 50 mm (2”) dia, grouting holes in column bearing plates larger than 600
mm x 600 mm (24”x24”)

.11 Provide all wall supporting members (shelf angles, hangers, stubs, back braces, etc.)
which are attached to floor beams with adjustable connections capable to compensate for
the deflection of the floor beams due to self weight of concrete. Anticipate beam deflection
to be equivalent to the camber shown, or 20 mm (whichever is more). Alternatively,
fabricate based on actual deflected shape of the beams as measured after concrete is
poured.

.12 Provide slotted holes long enough to allow for deflection indicated on drawings plus
construction tolerance, assuming bolts are centred in slots. Bolts are to be finger-tight
with burred threads to allow for movement during the life of structure without bolts
loosening.

.13 Do not oversize anchor rod holes for site tolerances. Use hole sizes suggested in the
CISC Handbook of Steel Construction.

.14 Connect new steel members to existing concrete using drilled concrete anchors, refer to
Post Installed Anchors and Dowels notes on drawings. Do not field weld at connections
with adhesive anchors.

.15 Provide closure plates for all exposed and for all exterior tubular members.

.16 Design sliding bearing assemblies to accommodate forces and movements shown
on drawings.

2.2 MATERIALS

.1 Structural steel:

.1 Rolled shapes: to CSA G40.21

.2 Hollow structural sections: to ASTM A500, ASTM A1085 or CSA G40.21,

.3 Structural pipe: to ASTM A53.

.2 Anchor rods: CSA G40.21, or ASTM 1554, refer to drawings.

.3 Bolts, nuts and washers: to ASTM F3125, grade A325.

.4 Weldable reinforcing steel: to CSA G30.18, deformed bars.
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.5 Welding materials: to CSA W48 and CSA W59, certified by Canadian Welding Bureau. For
members in seismic force resisting system, refer to additional brittleness requirements in
CSA S16.

.6 Shop paint: to CISC/CPMA 1-73a.

.7 Shop paint primer: to CISC/CPMA 2-75, solvent reducible alkyd, red oxide, compatible
with specified topcoat.

.8 Zinc-rich coating: to SSPC Paint Specification No.20, compatible with top coat
(where specified).

.9 Hot dip galvanizing: to ASTM A123/A123M, minimum zinc coating of 600 g/m².

.10 Epoxy coating: pre-mixed, 2 components, high-solids (volume of solids 87 ±3%), self-priming,

.11 Headed studs: to CSA W59, Type B, min. Fy=350 MPa

2.3 FABRICATION

.1 Fabricate structural steel in accordance with CSA S16 and with reviewed shop drawings.

.2 Install shear studs in accordance with CSA W59.

.3 Continuously seal hollow members exposed to weather by intermittent welds and plastic
filler unless continuous welds are indicated on drawings.

.4 Position beams having permissible mill camber so that the camber is up.

.5 Install stud anchors for cast in plates and similar elements in shop with end welds in
accordance with the recommendations of the stud manufacturer. Lengths of studs given
on drawings are the lengths after welding. Replace studs that crack in the weld orshank.

.6 Do not shop weld shear studs tot composite beams supporting slab on deck which do not
run in the direction of deck span.

.7 HSS members which require galvanizing to either be per CSA G40.21, grade 350W, Class
H, or to be stress relieved prior to galvanizing.

.8 Mill column bearing plates as required to provide full contact bearing and develop
column bearing strength.

.9 Complete welded shop connections prior to galvanizing.

.10 Mark materials in accordance with CSA G40.20/G40.21. Do not use die stamping. When
steel is to be left unpainted, place marking at locations not visible from exterior.

.11 Match marking: shop mark bearing assemblies and splices for fit and match.

.12 Where shop inspection is required, do not ship material to the site before it has
been inspected.

.13 Fabricate in stages complex members for which steel inspection is impossible or difficult
once completed, and arrange for the Inspection and Testing Agency to do intermediate
shop inspections.

.14 Fabricate AESS with tolerances and surface quality consistent with AESS category.
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2.4 SHOP PAINTING

.1 Clean all members to SSPC-SP 1 – Solvent Cleaning, Remove loose mill scale, rust, oil,
dirt and foreign matter using any suitable method.

.2 In addition for members receiving shop primer paint: Clean steel to SSPC-SP 7 Brush-
Off Blast Cleaning.

.3 In addition for members receiving intumescent coating: Clean steel to SSPC-SP 6
Commercial Blast Cleaning

.4 In addition for members receiving zinc-rich coating: Clean steel to SSPC-SP 10 Near
White Blast Cleaning.

.5 Apply one coat of shop paint CISC/CPMA 1-73a to steelwork in the shop with the
exception of:

.1 Members to receive spray fireproofing.

.2 Members to receive a finish coat of paint on site for which a CISC/CPMA 2-75
shop primer is required.

.3 Members to receive intumescent coating for which a compatible shop primer is required.

.4 Members to receive zinc-rich coating.

.5 Galvanized members.

.6 Shear connectors and top flanges of composite beams with field welded
shear connectors.

.7 Surfaces encased in or in contact with cast-in-place concrete including top flanges
of beams supporting slabs.

.8 Surfaces and edges to be field welded for a distance of 50 mm (2") from joints.

.6 If members to receive sprayed fireproofing are shop painted, only paints tested to ASTM
E736 and approved by spray fireproofing supplier may be used. Any other paint must be
removed to bear steel prior to application of spray applied fireproofing.

.7 Apply one coat of compatible primer paint (CISC/CPMA 2-75) in the shop to steelwork
to receive a finish coat of paint on site.

.8 Apply one coat of compatible primer paint in the shop for steel to receive intumescent
coating on site, see section 07 81 00 Applied Fireproofing.

.9 If more than one type of paint is specified, each paint to be visually identifiable
after application.

.10 Apply galvanizing in the shop to all structural steel located beyond the vapour
barrier, including:

.1 Shelf angles and hangers in exterior walls.

.2 Spandrel angles to which precast panels are attached.

.3 Lintels in exterior walls.

.4 Exposed exterior steel members.

.5 Exposed anchor rods.
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.6 Other steel noted on drawings.

.11 If galvanized steel is to be painted, use only non passivated galvanizing process
(without chromate coating).

.12 Apply paint under cover, on dry surfaces when surface and air temperatures are above 5ºC.

.13 Maintain dry condition and 5ºC minimum temperature until paint is thoroughly dry.

.14 Strip paint from bolts, nuts, sharp edges and corners before prime coat is dry.

Part 3 - Execution

3.1 GENERAL

.1 Structural steel work: in accordance with CSA S16.

.2 Welding: in accordance with CSA W59.

3.2 CONNECTION TO EXISTING WORK

.1 Verify dimensions and condition of existing works prior to start of fabrication. Report
discrepancies, modify connection details if required and submit to WSP-S for review.
Determine any potential interference with existing services and report problem areas to
WSP- S for direction before commencing work.

.2 Take precautions to protect existing works from damage. Provide temporary shoring
as required. Repair damage to adjacent materials caused by structural steel
installation.

3.3 ERECTION

.1 Erect structural steel in accordance with CSA S16 and reviewed erection drawings.

.2 Do not field cut or alter any members without WSP-S approval.

.3 Make adequate provision for all loads acting on the structure during erection. Provide
erection bracing to keep the structure stable, plumb and in true alignment during
construction. Bracing members or connections shown on Structural Drawings are those
required for the completed structure, and may not be sufficient for erection purposes. For
load bearing masonry construction, maintain bracing until completion of masonry work and
floor / roof decks which together provide permanent bracing. Do not remove erection
bracings without written approval from the Engineer who designed it.

.4 Steel framing to be plumb at temperature of 20°C. If erection is carried out at
temperatures greatly differing from 20°C, make adequate provisions; some members
may need to be
+erected out of plumb in order to become plumb when the temperature stabilizes at 20°C.

.5 Set column base plates to the elevation required for grouting using steel shims or
leveling screws attached to sides of base plates. Do not fasten leveling nuts to anchor
rods.
Alternatively, for base plates equal or smaller than 350 mm x 350 mm (14” x 14”), leveling
plates set with grout and level to within 1.5 mm (1/16") across the plate can be used. Do
not erect columns upon plates exceeding this tolerance. Lift base plates for inspection
when directed.

.6 Grout under column base plates and beam bearing plates as soon as steelwork iscompleted.
Do not add load on steelwork until grouting is completed and grout strength has reached
at least 20 MPa.
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.7 Do not make permanent connections until structure has been properly aligned.

.8 Install bolts which are not pre-tensioned to be snug tight.

.9 Install bolts in pre-tensioned connections using turn-of-nut method

.10 Where slotted connections are shown on structural drawings, finger tighten bolts to a snug
fit and burr threads to prevent nuts from working loose.

.11 Apply dry lubricant to threads of all galvanized bolts prior to installation.

.12 Prestress plate and rod bracing connections to approximately 15 MPa. Adjust connections
as required for the prestress to be effective when building ambient temperature has
stabilized.

.13 Weld beams to bearing plates unless otherwise noted on drawings.

.14 Adjust and finalize connections at wall supporting elements affected by floor beam
deflections after concrete is poured.

.15 Provide dissimilar metal separators at connections between aluminum members and
structural steel.

.16 Report ill-fitting connections to WSP-S before taking corrective measures.

.17 When welding after galvanizing is in place, grind away galvanizing at areas to be welded.

.18 Do not weld in an ambient temperature below -17ºC. Preheat material adjacent to
welding areas when ambient temperature is between -17ºC and +4ºC.

.19 Remove slag from all completed welds so that they may be visually inspected.

.20 Seal members by continuous welds where indicated.

.21 Remove field connection aids from all surfaces which will be exposed to view and
where interfering with clearances required by other trades.

.22 AESS members:

.1 Erect using softened slings or other methods to prevent damage.

.2 Provide padding as required to protect while rigging andaligning.

.3 Weld tabs for temporary bracings and safety cabling only at points concealed from view
in the complete structure or where approved by the Architect.

.4 Remove all field connection aids added to allow alignment, fit up and welding.

.5 Remove welds at run-out tabs to match adjacent surface.

.6 Plug weld holes for erection bolts.

3.4 FIELD PAINTING

.1 Paint in accordance with Section 09 91 00 - Painting

.2 Touch up damaged surfaces with the same paint as the shop coat.

.3 Repair any galvanized or zinc rich painted surfaces which have been damaged or field
welded in accordance with SSPC Technology Guide No.14.

.4 Clean and prepare surfaces of bolts, which will receive a finished coat of paint in the
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same manner as the connected steelwork.

3.5 INSPECTION AND TESTING:

.1 An Inspection and Testing Agency (certified to CSA W178.1 & 2) will be appointed to
carry inspection and testing of all structural steel.

.2 Do not commence fabrication until details of inspection have been worked out with
the Agency.

.3 Assist the Inspection and Testing Agency in its work. Notify as to the Work Schedule
and provide safe access to the work area as required.

.4 The Inspection Agency will submit reports to WSP-S, Contractor and Municipal
Authorities covering the Work inspected and provide details of errors or deficiencies
observed.

.5 Work will be inspected in shop and when erected. Store fabricated members in shop so
that they are accessible for inspection.

.6 Provide Inspection and Testing Agency with a copy of reviewed shop drawings.

.7 Welding inspection:

.1 Welding inspection will be conducted in shop and in field.

.2 The Inspector will check welders’ CWB certification.

.3 The Inspector will review welding procedures for conformance with CWB
requirements, manufacturers’ requirements and standard practice.

.4 Arrange for the Inspector to be present during welding of 10% of moment
connections and 10% of butt welds in direct tension.

.5 The inspector will visually check all welds at all butt welds (including cranks and
splices), all welds in moment connections, all welds of roof anchors to the base
structure, 50% of welds in hanger connections and 20% of all other welds for:

.1 Size, length and profile

.2 Joint preparation, including cleaning and removal of any paint.

.3 Fit up and alignment.

.4 Penetration and fusion.

.5 Slag removal.

.6 Distortion.

.7 Porosity.

.8 Cracks.

.6 Non destructive testing will be conducted on the following connections:

.1 All shop and field welded splices.

.2 A representative 10% of all other welded connections.

.7 Test results will be evaluated in accordance with CSA W59.
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.8 Shop inspection will include:

.1 Confirming that all materials meet specifications.

.2 Reviewing mill test reports for conformance with specified material grades.

.3 Checking that mill test reports and producer’s certificates are properly correlated to
materials and products supplied for the project and that legible markings were made
on the material and products by the producers in accordance with the applicable
standards. Where this is not possible, WSP-S may request sample testing to be
carried out as described below.

.4 Checking fabricator’s qualification under the requirement of CSA W47

.5 Sampling fabrication procedures for general conformity with Contract requirements.

.6 Reviewing cambering procedure for effect on member capacity.

.7 Checking surface preparation for members to be painted.

.8 Checking shop painting and galvanizing.

.9 General checking:

.1 Dimensions and cross sections in relation to specified member sizes.

.2 Allowable mill sweep and camber.

.3 Locations of all holes, cuts and fittings.

.4 Reinforcement of openings.

.5 Milling of ends for bearing.

.6 Base plate orientation.

.7 Items to be cast in concrete.

.8 Fabrication tolerances.

.9 Splicing (where indicated on drawings).

.10 Cambering.

.11 Surface preparation prior to shop painting.

.12 Compliance with AESS requirements.

.10 Sample testing: When requested, test coupons will be taken and tested in accordance
with CSA G40.20 to establish identification. Cut samples from member locations
selected by WSP-S and provide to the Inspection and Testing Agency. Make good the
locations if requested, at no extra cost, by adding new plates and welds acceptable to
WSP-S. The Agency will have the samples tested for mechanical properties and for
chemical composition and will classify the steel as to specification.

.9 Field inspection:

.1 Arrange for the Inspector to start field inspection as soon as each section of the Work
is completed, plumbed, bolts tightened and field welding finished.

.2 The Inspector will sample erection procedures for general conformity with
Contract requirements.
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.3 The Inspector will check general fit-up and tolerances and report any apparent
distortions and misalignments.

.4 Minimum 10% of columns and 10% of beams will be checked by instruments
for plumbness, alignment and elevation.

.5 Field inspection will include:

.1 Checking individual frame members for twisting, sweep and local damage.

.2 Checking levelness of leveling plates.

.3 Inspection of grouting under base plates and bearing plates.

.4 Checking column bearings on cast in plates.

.5 Inspection of bolting, shear studs and post installed anchors as described below.

.6 Checking installation of permanent bracings and nominal tension in finished
building (where specified).

.7 Checking that column connections are adjusted to keep the columns plumb after
supported structure has deflected due to dead loads applied to floor and roof
deck.

.8 Checking that all adjustable connections at wall supporting members have
been finalized after concrete is poured.

.9 Inspection of approved field cutting and reinforcing around openings.

.10 Inspection of field painting.

.11 Inspection of field touch-up.

.6 Bolting inspection:

.1 The Inspector will visually check all bolts in bearing connections. Where erection
drawings indicate bolts with threads excluded from the shear plane, he will
remove nuts from 1% of all bearing bolts and check that thread is excluded from
the shear planes.

.2 The Inspector will check that surfaces in slip- critical connections are free from
paint and other deleterious substances

.7 Shear stud inspection:

.1 The Inspector will visually check all stud shear connectors on composite steel beams.

.2 At least one stud in every 150 and all studs which do not have a complete end weld,
which are repaired by welding or which show less than the normal reduction in
height due to welding will be bent 15 degrees from their axis towards the nearest
support, as specified in CSA-W.

.3 Bent studs that show no sign of failure will be accepted and shall remain in the
bent position. Studs that crack in weld, base metal or shank will be rejected.
Studs with end welds covering less than 85% of the perimeter will be rejected
even if theypass the bend test.

.8 Post installed anchor inspection:

.1 The Inspector will sample check drilled concrete and masonry anchors.
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.2 The Inspector will provide full time inspection during installation of post
installed adhesive anchors subject to sustained tension loads.

.3 The Inspector will randomly select and pull test 5% of all types and sizes of post
installed anchors installed on a weekly basis, but not less than one anchor of each
type, size and orientation. Pull test to twice the allowable tensile load, or 1.5 times
the factored resistance of the anchor given by the manufacturer. Chose anchor
locations where proximity to concrete edge does not affect anchor capacity, or use
reduced anchor loads per manufacturer’s recommendation. Submit reports to
WSP-S within one week of testing. Reports to indicate each anchor location, test
load and mode of failure, if applicable. Notify WSP-S immediately if any anchor
fails the pull test.

END OF SECTION
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Part 1 General

1.1 RELATED SECTIONS

.1 Section 03 30 00 - Cast-in-Place Concrete.

.2 Section 05 12 23 - Structural Steel for Buildings.

.3 Section 09 91 13 – Exterior Painting.

.4 Section 09 91 23 – Interior Painting.

1.2 REFERENCES

.1 American Society for Testing and Materials (ASTM International).
.1 ASTM A53/A53M-20, Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-

Coated Welded and Steamless.
.2 ASTM A307-21, Specification for Carbon Steel Bolts and Studs, 60,000 PSI

Tensile Strength.

.2 Canadian Standards Association (CSA Group).
.1 CSA G40.20-13/G40.21-13(R2018), General Requirements for Rolled or Welded

Structural Quality Steel.
.2 CSA G164-18, Hot Dip Galvanizing of Irregularly Shaped Articles.
.3 CSA S16-14(2019), Design of Steel Structures.
.4 CSA W48-18, Filler Metals and Allied Materials for Metal Arc Welding

(Developed in co-operation with the Canadian Welding Bureau).
.5 CSA W59-18, Welded Steel Construction (Metal Arc Welding).

.3 CISC/CPMA 2-75 a quick-drying Primer for Structural Steel.

.4 Design of fixed access ladders to the Ministry of Labour’s latest written specifications.

1.3 SUBMITTALS

.1 Product Data:
.1 Submit manufacturer's printed product literature, specifications, and data sheet in

accordance with Section 01 33 00 – Submittal Procedures.
.2 Submit copies of WHMIS SDS - Safety Data Sheets in accordance with Section

01 33 00 – Submittal Procedures. Indicate VOC's:
.1 For finishes, coatings, primers, and paints.

.2 Shop Drawings
.1 Submit shop drawings in accordance with Section 01 33 00 – Submittal

Procedures.
.2 Indicate materials, core thicknesses, finishes, connections, joints, method of

anchorage, number of anchors, supports, reinforcement, details, and
accessories.

.3 The VOC content of paints and coatings used in the interior of the building
envelope to be less than the VOC content limits of GS-11 and GS-03
respectively. The VOC content of interior paints and coatings not already covered
by GS-11 and GS-03 to be less than the VOC content limits of SCAQMD
Rule#1113.
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.1 Contractor to provide cut sheets, Material Safety Data Sheets, signed
attestations or other official literature form manufacturers clearly
identifying product emission rates. Documentation showing amount (in
litres) of each material used should also be provided.

.3 Samples
.1 Submit samples in accordance with Section 01 33 00 – Submittal Procedures.
.2 Submit duplicate samples of changeroom shelf supports, and single samples of

wall hung change room bench supports, wall hung vanity supports, and wall hung
desk supports for review and comment before fabricating the rest of these items.

1.4 QUALITY ASSURANCE

.1 Test Reports: Certified test reports showing compliance with specified performance
characteristics and physical properties.

.2 Certificates: Upon request, submit product certificates signed by manufacturer certifying
materials comply with specified performance characteristics and criteria and physical
requirements.

1.5 DELIVERY, STORAGE, AND HANDLING

.1 Packing, Shipping, Handling and Unloading: Deliver, store, handle and protect materials
in accordance with Section 01 61 00 – Common Product Requirements.

Part 2 Products

2.1 MATERIALS

.1 Steel sections and plates: to CSA G40.20/G40.21, Grade 300W.

.2 Steel pipe: to ASTM A53/A53M standard weight black finish.

.3 Welding materials: to CSA W59.

.4 Welding electrodes: to CSA W48 Series.

.5 Bolts and anchor bolts: to ASTM A307.

.6 Grout: non-shrink, non-metallic, flowable, 15 MPa at 24 hours.

2.2 FABRICATION

.1 Fabricate work square, true, straight, and accurate to required size, with joints closely
fitted and properly secured.

.2 Use self-tapping shake-proof flat headed screws on items requiring assembly by screws
or as indicated.

.3 Where possible, fit and shop assemble work, ready for erection.

.4 Ensure exposed welds are continuous for length of each joint. File or grind exposed
welds smooth and flush. Remove all weld spatters. Prepare metal fabrications to smooth
and flat surfaces with seamless appearances.
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2.3 FINISHES

.1 Apply one shop coat of primer to metal items.

.2 Shop Coat Primer: to CISC/CPMA 2-75 quick drying primer, low VOC, colour gray. Use
primer unadulterated, as prepared by manufacturer. Paint on dry surfaces, free from rust,
scale, grease. Do not paint when temperature is lower than 7 degrees Celsius.

.3 Conform to latest MPI requirements for interior painting work including preparation and
priming. Refer also to Section 09 91 23 – Interior Painting.

2.4 SHOP PAINTING

.1 Apply one shop coat of primer to metal items, with exception of galvanized or concrete
encased items.

.2 Provide semi-gloss finish, colour to later selection by Consultant.

.3 Shop apply paints by spray to metal fabrications before bringing metal fabrications to site.
Field touch-up fabrications where required after installation. Where touch-ups are
required, refinish entire metal fabrication.

2.5 ANGLE LINTELS

.1 Steel angles: hot dip galvanized; sizes indicated for openings. Provide 150 mm minimum
bearing at ends.

.2 Weld or bolt back-to-back angles to profiles as indicated.

2.6 MILLWORK SUPPORTS

.1 Construct supports for all millwork items such as vanity supports, valence supports, desk
supports, change room bench and shelf supports as detailed.

2.7 BOLLARDS

.1 Fabricate bollards from steel pipe (refer to Civil drawings for diameter), hot dip
galvanized, 1 200 mm high above ground level, with 1 500 mm below grade level.
Underside of footing to be at 1 800 mm below grade.

.3e
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2.8 EXTERIOR RAMP HANDRAILS

.1      Hollow steel section, 40 mm round stainless steel rails and posts complete continuous
steel plate guards welded to bottom of posts.

.2      Refer to drawings for sizes, locations, and details.

2.9 MISCELLANEOUS METALS

.1      Other miscellaneous metal fabrications required for the project but not limited to include
the following:

.1 Provide top of wall steel / plating as details for lateral support.

Part 3 Execution

3.1 ERECTION

.1 Do welding work in accordance with CSA W59 unless specified otherwise.

.2 Erect metalwork square, plumb, straight, and true, accurately fitted, with tight joints and
intersections.

.3 Provide suitable means of anchorage acceptable to the Consultant such as dowels,
anchor clips, bar anchors, expansion bolts and shields, and toggles.

.4 Exposed fastening devices to match finish and be compatible with material through which
they pass.

.5 Provide components for building by other sections in accordance with shop drawings and
schedule.

.6 Make field connections with bolts to CSA S16, or weld. Cut exposed bolts flush with nuts
and grind to smooth even appearance before touching up with primer.

.7 Hand items over for casting into concrete or building into masonry to appropriate trades
together with setting templates.

.8 Touch-up field welds, bolts and burnt or scratched surfaces after completion of erection
with primer.

.9 Touch-up galvanized surfaces with zinc rich primer where burned by field welding.

3.2 MILLWORK SUPPORTS

.1 Construct millwork supports for items such as vanity supports, handrail brackets, bench
supports, valance supports and similar items from steel angle construction as detailed.
Provide semi-gloss powder coated finish. Color to later selection.

3.3 BOLLARDS

.1 Install pipe bollards where indicated.

END OF SECTION
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Part 1 General

1.1 RELATED SECTIONS
.1 Section 08 11 00 – Metal Doors and Frames.
.2 Section 09 22 16 – Non-Structural Metal Framing.

1.2 REFERENCE STANDARDS
.1 American Society for Testing and Materials International (ASTM).

.1 ASTM A153/A153M-16a, Standard Specification for Zinc Coating (Hot-Dip) on
Iron and Steel Hardware.

.2 ASTM A653/A653M-20, Standard Specification for Steel Sheet, Zinc-Coated
(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.

.3 ASTM D5456-21e1, Standard Specification for Evaluation of Structural
Composite Lumber Products.

.4 ASTM D7032-17, Standard Specification For Establishing Performance Ratings
For Wood-Plastic Composite Deck Boards And Guardrail Systems (Guards Or
Handrails).

.5 ASTM E84-21, Standard Test Method for Surface Burning Characteristics of
Building Materials.

.6 ASTM F593-17, Standard Specification for Stainless Steel Bolts, Hex Cap
Screws, and Studs.

.7 ASTM F1667-21, Standard Specification for Driven Fasteners: Nails, Spikes, and
Staples

.8 ASTM F2329/F2329M-15, Standard Specification for Zinc Coating, Hot-Dip,
Requirements for Application to Carbon and Alloy Steel Bolts, Screws, Washers,
Nuts, and Special Threaded Fasteners.

.2 Canadian Standards Association (CSA International).

.1 CAN/CSA-Z809-16, Sustainable Forest Management (SFM).

.2 CSA-O80 Series 2015, Wood Preservation.

.3 CSA O112-M Series 1977 (R2006), Standards for Wood Adhesives.

.4 CSA O121-17, Douglas Fir Plywood.

.5 CSA 0141:2005(R2019), Softwood Lumber.

.6 CSA O151-17, Canadian Softwood Plywood.

.7 CSA O325-16, Construction Sheathing.

.3 Forest Stewardship Council (FSC).

.1 FSC-STD-CAN-01-2018 V1-0 EN, FSC National Forest Stewardship Standard of
Canada.

.4 National Research Council Canada (NRC).

.1 National Building Code of Canada 2015 (NBC).

.5 National Lumber Grades Authority (NLGA).
.1 NLGA Standard Grading Rules for Canadian Lumber 2017 Edition.
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.6 Underwriters Laboratories Canada (ULC).

.1 CAN/ULC S102:2018, Standard Method of Test for Surface Burning
Characteristics of Building Materials and Assemblies.

.7 American National Standards Institute (ANSI).

.1 ANSI A208.1-2016, Particleboard.

.2 ANSI A208.2-2016, Medium Density Fibreboard (MDF) for Interior Applications.

1.3 SUBMITTALS
.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.

.2 Sustainable Design

.1 Submit project Waste Management Plan highlighting recycling and salvage
requirements.

.2 Submit calculations on end-of-project recycling, salvaging, and landfill,
demonstrating that 50 percent of construction wastes were recycled or salvaged.

.3 Regional Materials: submit evidence project incorporates required percentage 50
percent of regional materials and products, showing their distance from project to
furthest site of extraction or manufacture for project.

.4 Submit evidence that:
.1 Engineered wood products contain specified percentage of recycled

content.
.2 Recovered lumber sources or salvaged wood products.

.5 Submit vendor’s Chain-of-Custody Certificate number for CAN/CSA-Z809 or FSC
certified wood.

.3 Low-Emitting Materials:

.1 Submit listing of adhesives and sealants used in building, showing compliance
with VOC and chemical component limits or restriction requirements.

.2 Submit listing of composite wood products used in building, stating that they
contain no added urea-formaldehyde resins, and laminating adhesives used in
building, stating that they contain no urea-formaldehyde.

.3 Include SDS sheets indicating resin type for structural composite lumber and
mineral-free materials.

.4 Closeout Submittals: Provide maintenance data for incorporation into manual specified in
Section 01 78 00 - Closeout Submittals.

.1 Provide manufacturers operating and maintenance manuals for each item
comprising the complete door opening installation. Include the name, address,
and contact information of the manufacturers providing the hardware and the
nearest service representatives.

.2 Submit manufacturer's parts lists. Include servicing frequencies, instructions for
adjustment and operation applicable to each type of component or hardware, and
name, address and telephone number of nearest authorized service
representative.

.3 Provide PDF file format for all documents.  Provide separate files for each
document.

1.4 QUALITY ASSURANCE
.1 Lumber by grade stamp of an agency certified by Canadian Lumber Standards

Accreditation Board.
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.2 Plywood, particleboard, OSB, and wood based composite panels in accordance with
CSA standards.

.3 Fire Retardant Treated Plywood by grade stamps in accordance with CAN/ULC-S102.

.4 Fire Retardant Treated Lumber: equipped with label and grade stamps in accordance
with CAN/ULC-S102.

.5 Panel materials to be free of urea-formaldehyde substances.

.6 Lumber by grade stamp of an agency certified by Canadian Lumber Standards
Accreditation Board.

.7 Plywood, particleboard, OSB and wood based composite panels in accordance with CSA
and ANSI standards.

1.5 DELIVERY, STORAGE, AND HANDLING

.1 Waste Management and Disposal:
.1 Separate waste materials for reuse and recycling in accordance with Section

01 74 19 – Construction Waste Management and Disposal.

.2 Deliver materials in original packages, containers or bundles bearing manufacturers
brand name and identification.

.3 Store materials inside, level, under cover. Keep dry. Protect from weather, other
elements and damage from construction operations and other causes.

.4 Handle gypsum boards to prevent damage to edges, ends or surfaces. Protect metal
accessories and trim from being bent or damaged.

.5 Protect wall finishes from nicks, scratches, and blemishes.

.6 Replace defective or damaged materials with new.

1.6 WASTE MANAGEMENT AND DISPOSAL
.1 Separate and recycle waste materials in accordance with Section 01 74 19 –

Construction Waste Management and Disposal.

.2 Separate wood waste in accordance with the Waste Management Plan and place in
designated areas in the following categories for recycling: Solid
wood/softwood/hardwood, treated, painted, or contaminated wood, sheet materials, off-
cuts.

.3 Separate metal, plastic, wood and corrugated cardboard packaging in accordance with
the Waste Management Plan.

.4 Do not burn scrap at the project site.

.5 Fold up metal banding, flatten, and place in designated area for recycling.
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Part 2 Products

2.1 MATERIALS
.1 Lumber: unless specified otherwise, softwood, S4S, moisture content 19% (S-dry) or less

in accordance with following standards:

.1 CSA O141.

.2 NLGA Standard Grading Rules for Canadian Lumber.

.2 Furring, blocking, nailing strips, grounds and rough bucks:

.1 S2S is acceptable.

.2 Board sizes: "Standard" or better grade.

.3 Dimension sizes: "Standard" light framing or better grade.

.4 Post and timbers sizes: "Standard" or better grade.

.3 Douglas fir plywood (DFP): to CSA O121, standard construction, exterior grade and
marine grade.

.4 Laminated Veneer Lumber: to ASTM D5456. Pressure bonded, lap jointed wood veneers
with grain of veneers running parallel in the long direction. Waterproof phenol resorcinol
resin adhesive. Cured under pressure and heat. Provide in single thickness lamination as
detailed.

2.2 PANEL MATERIALS
.1 Plywood, OSB and wood based composite panels: to CSA O325.0.

.2 Douglas fir plywood (DFP): to CSA O121, standard construction.

.3 Canadian softwood plywood (CSP): to CSA O151, standard construction.

.4 No added urea-formaldehyde in panel materials.

2.3 WOOD PRESERVATIVE
.1 Pressure-preservative:

.1 Treat material to CAN/CSA-O80 using alkaline copper quaternary (ACQ) Type C
or D.

.2 Materials: dried after treatment to moisture content of 19% or less.

.3 Identify each piece of treated material with tag or ink mark bearing Canadian
Wood Preservers’ Bureau quality mark.

.2 Pressure impregnated treated materials as follows:

.1 All wood roofing materials such as wood nailers, curbs, equipment support
bases, blocking, stripping, and similar members related to roofing, flashing,
vapour barriers, and waterproofing, except for wood that comes in direct contact
with roofing membrane.

.2 Wood sleepers, blocking, furring, stripping, and similar concealed members in
contact with masonry or concrete.

.3 Wood components indicated for garbage enclosure.

.4 Other material as indicated.

.3 Surface-applied wood preservative:
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.1 Copper naphthenate or pentachlorophenol base water repellent preservative.
Use clear for materials exposed in final assembly, coloured elsewhere.

.2 Maximum VOC Content: 350 g/L (less water)

2.4 ACCESSORIES
.1 General purpose adhesive: to CSA O112 Series. Maximum allowable VOC limit 30 g/L.

.2 Nails, spikes and staples: to ASTM F1667.

.3 Bolts: 12.5 mm diameter unless indicated otherwise, complete with nuts and washers.

.4 Carriage Bolts: 10 mm UNC bolts, Grade 2, with 10 mm steel plate washer and hexagon
nuts Grade 2 UNC.

.1 Finish:  hot dipped galvanized, to ASTM A653/A653M.

.5 Proprietary fasteners: toggle bolts, expansion shields and lag bolts, screws and lead or
inorganic fibre plugs, recommended for purpose by manufacturer.

.6 Explosive actuated fastening devices not permitted.

.7 Galvanizing: to CAN/CSA-G164, use Z275 Hot-Dipped Zinc coated galvanized fasteners
for all work.

.8 Fasteners for Fire Retardant Treated Lumber and Plywood: Hot-Dipped zinc coated
galvanized steel. Provide corrosion resistant fasteners as approved by lumber or plywood
manufacturer. Minimum Hot Dip galvanized to ASTM A153/A153M. Hardware to ASTM
A653/A653M, Class G185 galvanized.

Part 3 Execution
3.1 PREPARATION

.1 Treat surfaces of material with wood preservative, before installation.

.2 Apply preservative to cut edges by dipping to completely saturate and maintain wet film
on surface for minimum 3-minute soak on lumber and one-minute soak on plywood.

.3 Re-treat surfaces exposed by cutting, trimming or boring with liberal brush application of
preservative before installation.

3.2 INSTALLATION
.1 Comply with requirements of OBC 2012 supplemented by following paragraphs.

.2 Install members true to line, levels and elevations, square and plumb.

.3 Construct continuous members from pieces of longest practical length.

.4 Install spanning members with "crown-edge" up.

.5 Select exposed framing for appearance. Install materials so that grade-marks and other
defacing marks are concealed or are removed by sanding where materials are left
exposed.

.6 Install furring and blocking as required to space-out and support casework, cabinets,
electrical equipment mounting boards, and other work as required.
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.7 Install rough bucks, nailers and linings to rough openings as required to provide backing
for frames and other work.

.8 Install pressure treated timber with galvanized fasteners and bolts to ASTM A153/A153M,
Class D, and ASTM F2329/F2329M.

.9 Use dust collectors and high-quality respirator masks when cutting or sanding wood
panels.

3.3 ERECTION
.1 Frame, anchor, fasten, tie and brace members to provide necessary strength and rigidity.

.2 Countersink bolts where necessary to provide clearance for other work.

.3 Use nailing disks for soft sheathing as recommended by sheathing manufacturer.

END OF SECTION
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Part 1 General

1.1 RELATED WORK

.1 Rough Carpentry: Section 06 10 10

1.2 REFERENCES

.1 Canadian Standards Association (CSA Group).
.1 CAN/CSA-O86-01, Engineering Design in Wood (Limit States Design).
.2 CAN/CSA-O141-05, Softwood Lumber.
.3 CSA S307-M1980(R2006), Load Test Procedure for Wood Roof Trusses for

Houses and Small Buildings.
.4 CSA S347-99(R2004), Method of Test for Evaluation of Truss Plates Used in

Lumber Joints.
.5 CSA W47.1-03, Certification of Companies for Fusion Welding of Steel

Structures.

.2 National Lumber Grades Authority (NLGA).
.1 NLGA-2000, Standard Grading Rules for Canadian Lumber.

1.3 DESIGN CRITERIA

.1 Design trusses, bracing bridging and connectors in accordance with CAN/CSA-O86 for
loads indicated on drawings and as a minimum for building locality as ascertained by
NBC, Climatic Information for Building Design in Canada and minimum uniform and
minimum concentrated loadings stipulated in NBC commentary. Trusses to be gable style
trusses as detailed on the drawings.

.2 Limit live load deflection to 1/360 th of span.

.3 Provide camber for trusses as indicated.

1.4 SOURCE QUALITY CONTROL

.1 Identify lumber by grade stamp of an agency certified by Canadian Lumber Standards
Administration Board.

1.5 QUALIFICATION OF MANUFACTURERS

.1 Fabricator for welded steel connections to be certified in accordance with CSA W47.1.

1.6 SHOP DRAWINGS

.1 Submit shop drawings in accordance with Section 01 33 00 – Submittal Procedures.

.2 Each shop drawing submission to bear signature and stamp of professional Engineer
registered or licensed in province of Ontario.

.3 Indicate species, sizes, and stress grades of lumber used as truss members. Show pitch,
span, camber, configuration and spacing of trusses. Indicate connector types,
thicknesses, sizes, locations, and design value. Show bearing details. Indicate design
load for members.

.4 Submit stress diagram or print-out of computer design indicating design load for truss
members. Indicate allowable load and stress increase.

.5 Indicate arrangement of webs or other members to accommodate ducts and other
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specialties.

.6 Show lifting points for storage, handling, and erection.

.7 Show location of lateral bracing for compression members.

1.7 DELIVERY AND STORAGE

.1 Deliver, handle, store and protect materials in accordance with Section 01 61 00 –
Common Product Requirements.

.2 Store trusses on job site to manufacturer's instructions. Provide bearing supports and
bracings. Prevent bending, warping, and overturning of trusses.

Part 2 Products

2.1 MATERIALS

.1 Lumber: S-P-F species, No.1/No.2 grade or machine stress rated lumber, S4S, with
maximum moisture content of 15% at time of fabrication and to following standards:
.1 CAN/CSA-O141.
.2 NLGA (National Lumber Grading Association), Standard Grading Rules for

Canadian Lumber.

.2 Fastenings: to CAN/CSA-O86, hot dip galvanized to CAN/CSA-G164, 600 g/m2.

.3 Hangers: as designed by truss manufacturer for the purpose intended. It is the
responsibility of the truss manufacturer to provide all truss to truss and truss to girder
connections and hangers.

2.2 FABRICATION

.1 Fabricate wood trusses in accordance with reviewed shop drawings.

.2 Provide for design camber and roof slopes when positioning truss members.

.3 Connect members using bolts and nuts metal connector plates.

Part 3 Execution

3.1 ERECTION

.1 Erect wood trusses in accordance with reviewed erection drawings.

.2 Indicated lifting points to be used to hoist trusses into position.

.3 Make adequate provisions for handling and erection stresses.

.4 Exercise care to prevent out-of-plane bending of trusses.

.5 Install temporary horizontal and cross bracing to hold trusses plumb and in safe condition
until permanent bracing and decking are installed.

.6 Install permanent bracing in accordance with reviewed shop drawings, prior to application
of loads to trusses.
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.7 Do not cut or remove any truss material without approval of Consultant.

.8 Install truss to truss, girder hangers, roof rafter framing, lateral bracing, and
reinforcement.

END OF SECTION
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Part 1 General

1.1 RELATED SECTIONS

.1 Section 06 10 00 – Rough Carpentry.

.2 Section 09 21 16 – Gypsum Board Assemblies.

.3 Section 09 21 23 – Interior Painting.

1.2 REFERENCES

.1 American National Standards Institute (ANSI).
.1 ANSI/BHMA A156.16-2018, Auxiliary Hardware.
.2 ANSI/ASME 18.6.1-1981 (R2016). Steel Cross Recessed Flat Countersunk Head

Wood Screws.
.3 ANSI/NPA A208.1-2016, Particleboard.
.4 ANSI/NPA A208.2-2016, Medium Density Fiberboard (MDF) for Interior

Applications.
.5 ANSI/HPVA HP-1-2016, American National Standard for Hardwood and

Decorative Plywood.

.2 American Society for Testing and Materials International (ASTM).
.1 ASTM E84-21. Standard Test Method for Surface Burning Characteristics of

Building Materials.
.2 ASTM D2832-92(2016), Standard Guide for Determining Volatile and Nonvolatile

Content of Paint and Related Coatings.
.3 ASTM D5116-17, Standard Guide For Small-Scale Environmental Chamber

Determinations of Organic Emissions From Indoor Materials/Products.
.4 ASTM E1333-14, Standard Test Method for Determining Formaldehyde

Concentrations in Air and Emission Rates From Wood Products Using a Large
Chamber.

.3 Architectural Woodwork Manufacturers Association of Canada (AWMAC), Architectural
Woodwork Institute (AWI) and Woodwork Institute (WI).
.1 AWMAC/WI NAAWS Edition 3.1-2017, North American Architectural Woodwork

Standards.

.4 Canadian Standards Association (CSA Group).
.1 CSA B111-74(R2003), Wire Nails, Spikes and Staples.
.2 CSA O112-M SERIES M1977(R2006), Standards for Wood Adhesives.
.3 CSA O121-17, Douglas Fir Plywood.
.4 CSA O141-05(R2019), Softwood Lumber.
.5 CSA O151-17, Canadian Softwood Plywood.
.6 CSA O153:19, Poplar Plywood.
.7 CAN/CSA-Z809-16, Sustainable Forest Management.

.5 Forest Stewardship Council (FSC).
.1 FSC-STD-CAN-01-2018ENV1-0, FSC National Forest Stewardship Standard of

Canada.
.2 FSC-STD-20-002-2009, Structure and Content of Forest Stewardship Standards

V3-0.

.6 Green Seal Environmental Standards (GS).
.1 GS-11-2015, Edition 3.2, Paints, Coatings, Stains, and Sealers.
.2 GS-36-2013, Edition 2.1, Adhesives for Commercial Use.
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.7 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
.1 Safety Data Sheets (SDS).

.9 National Electrical Manufacturers Association (NEMA).
.1 ANSI/NEMA LD-3-2005, High-Pressure Decorative Laminates (HPDL).

.10 National Hardwood Lumber Association (NHLA).
.1 Rules for the Measurement and Inspection of Hardwood and Cypress 2019.

.11 National Lumber Grades Authority (NLGA).
.1 NLGA Standard Grading Rules for Canadian Lumber 2017 Edition.

.12 Sustainable Forestry Initiative (SFI).
.1 SFI 2015-2019 (extended through December 2021) Standards and Rules.

.13 Ontario Building Code 2020.

1.3 DEFINITIONS

.1 Plywood: Layers or plies of wood veneer, permanently bonded together in panels with the
grain of each layer at 90o to adjacent layers. The outer plies are called face and back.
The inner plies are called the "core". The term "plywood", as used in this specification,
does not include assemblies manufactured with particleboard, hardboard, or fibreboard
cores.

1.4 SUBMITTALS

.1 Submit in accordance with Section 01 33 00 – Submittal Procedures.

.2 Product Data:
.1 Submit manufacturer's instructions, printed product literature and data sheets for

millwork and include product characteristics, performance criteria, physical size,
finish, and limitations.

.2 Submit copies of WHMIS Safety Data Sheets (SDS).

.3 Shop Drawings:
.1 Indicate details of construction, profiles, jointing, fastening and other related

details.
.1 Scales: profiles full size, details half full size.

.2 Indicate materials, thicknesses, finishes and hardware.

.3 Indicate locations of service outlets in casework, typical and special installation
conditions, and connections, attachments, anchorage, and location of exposed
fastenings.

.4 Samples:
.1 Submit for review and acceptance of each unit.
.2 Samples will not be returned.
.3 Submit duplicate samples of hardwood, softwood, plywood, fibreboard,

particleboard: sample size 150 x 150 mm or 300 mm long.
.4 Submit duplicate samples of laminated plastic for colour selection.
.5 Submit duplicate samples of laminated plastic joints, edging, cutouts and
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postformed profiles.

.6 Sustainable Design Submittals:
.1 Construction Waste Management:

.1 Submit project Waste Management Plan highlighting recycling and
salvage requirements.

.2 Submit calculations on end-of-project recycling rates, salvage rates, and
landfill rates demonstrating that 60% of construction wastes were
recycled or salvaged.

.2 Recycled Content:
.1 Submit listing of recycled content products used, including details of

required percentages or recycled content materials and products,
showing their percentages of post-consumer and post-industrial content.

.3 Regional Materials: submit evidence that project incorporates required
percentage 20 percent of regional materials and products, showing their distance
from project to furthest site of extraction or manufacture.

.4 Certified Wood:
.1 Submit listing of wood products and materials used, produced from wood

obtained from forests certified by FSC Accredited Certification Body in
accordance with FSC-STD-CAN-01 and CAN/CSA-Z809, SFI or Forestry
Stewardship Council (FSC) certified.

.2 Submit manufacturer's FSC Chain-of-Custody Certificate number.

.5 Low-Emitting Materials:
.1 Submit listing of adhesives and sealants and paints and coatings used in

building, comply with VOC and chemical component limits or restrictions
requirements.

.2 Submit listing of composite wood products used in building, stating that
they contain no added urea-formaldehyde resins, and laminate
adhesives used in building, stating that they contain no
urea-formaldehyde.

.6 Closeout Submittals: Provide maintenance data for incorporation into manual
specified in Section 01 78 00 - Closeout Submittals.
.1 Provide manufacturers operating and maintenance manuals for each

item comprising the complete door opening installation. Include the
name, address, and contact information of the manufacturers providing
the hardware and the nearest service representatives.

.2 Submit manufacturer's parts lists. Include servicing frequencies,
instructions for adjustment and operation applicable to each type of
component or hardware, and name, address, and telephone number of
nearest authorized service representative.

.3 Provide separate PDF file format for each document.
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1.5 QUALITY ASSURANCE

.1 Lumber by grade stamp of an agency certified by Canadian Lumber Standards
Accreditation Board.

.2 Plywood, particleboard, OSB and wood based composite panels to CSA and ANSI
standards.

.3 Mock-ups:
.1 Construct mock-ups in accordance with Section 01 45 00 – Quality Control.

.1 Shop prepare one base cabinet unit, countertop, complete with hardware
and shop applied finishes, and install where directed by Consultant.

.2 Allow 48 hours for inspection of mock-up by Owner before proceeding
with Work.

.3 When accepted, mock-up will demonstrate minimum standard for Work.

.4 Do not proceed with work before receipt of written acceptance of
mock-up by Owner.

.5 Mock-up may remain as part of finished work.

1.6 DELIVERY, STORAGE AND HANDLING

.1 Deliver, store, and handle materials in accordance with Section 01 61 00 – Common
Product Requirements and with manufacturer's written instructions.

.2 Delivery and Acceptance Requirements: deliver materials to site in original factory
packaging, labelled with manufacturer's name and address.
.1 Protect millwork against dampness and damage during and after delivery.
.2 Store millwork in ventilated areas, protected from extreme changes of

temperature or humidity.

.3 Storage and Handling Requirements:
.1 Store materials off ground, indoors, in dry location and in accordance with

manufacturer's recommendations in clean, well-ventilated area.
.2 Store and protect millwork from nicks, scratches, and blemishes.
.3 Replace defective or damaged materials with new.

.4 Packaging Waste Management: remove for reuse and return to manufacturer of pallets,
crates, padding and packaging materials as specified in Construction Waste
Management Plan in accordance with Section 01 74 19 – Waste Management and
Disposal.

1.5 WARRANTY

.1 Provide a written guarantee, signed, and issued in the name of the Owner, stating that
the work of this Section to remain free of defects in materials and workmanship for a
period of five years after substantial performance of the Work. Warrant that work will be
structurally sound and free from distortion and deformation, that the complete assembly
will be free from deterioration and that all hardware will remain free of defects and
functional during the warranty period.

Part 2 Products

2.1 MATERIALS - GENERAL
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.1 Softwood Lumber: Pine species, 6 to 12 percent maximum moisture content, graded and
stamped in accordance with following standards:
.1 CSA O141.
.2 NLGA Standard Grading Rules for Canadian Lumber.
.3 AWMAC/WI NAAWS Section 3.
.4 CAN/CSA-Z809, SFI or Forestry Stewardship Council (FSC) certified.
.5 Exposed Work: Premium Grade.
.6 Semi exposed work: Custom Grade or better.
.7 Concealed work: Economy Grade or better.
.8 Finger-jointed lumber not acceptable.

.2 Hardwood Lumber:
.1 6 to 12 percent maximum moisture content. Species and grades in accordance

with AWS Section 3.

.3 Machine stress-rated lumber is acceptable for all purposes.

.4 Ensure manufacturing process adheres to Lifecycle Assessment (LCA) Standards to ISO
14040 Standard.

.5 Hardwood lumber: moisture content 10% or less in accordance with following standards:
.1 National Hardwood Lumber Association (NHLA).
.2 AWMAC/WI NAAWS premium grade, moisture content as specified.

.6 Douglas fir plywood (DFP): to CSA O121, standard construction, FSC certified.
.1 Plywood resin to contain no added urea-formaldehyde.

.7 Canadian softwood plywood (CSP): to CSA O151, standard construction, FSC certified.
.1 Plywood resin to contain no added urea-formaldehyde.

.8 Hardwood plywood: to ANSI/HPVA HP-1, FSC certified.
.1 Plywood resin to contain no added urea-formaldehyde.

.9 Poplar plywood (PP): to CSA O153, standard construction, FSC certified.
.1 Plywood resin to contain no added urea-formaldehyde.

.10 Interior mat-formed wood particleboard: to ANSI/NPA A208.1, FSC certified.
.1 Particleboard resin to contain no added urea-formaldehyde.

.11 Birch plywood: to AWMAC/WI NAAWS Select White, FSC certified.
.1 Plywood resin to contain no added urea-formaldehyde.

.12 Fibreboard must contain less than 10% roundwood by weight, using weighted average
over three month period at manufacturing locations.
.1 Fibreboard resin to contain no added urea-formaldehyde.
.2 FSC certified.

.13 Hardboard:
.1 To NHLA and NLGA Standards, FSC certified.
.2 Hardboard resin to contain no added urea-formaldehyde.

.14 MDF (medium density fibreboard) core: to ANSI/NPA A208.2, Grade 1, 16 mm thick,
density 769 kg/m², FSC certified.
.1 Medium density fibreboard performance requirements to: ANSI/NPA A208.2.
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.2 MDF resin to contain no added urea-formaldehyde.

.15 Laminated plastic for flatwork: to NEMA LD3, Grade VGL, Type HD, 1.6 mm thick; based
on standard colour range.

.16 Laminated plastic for postforming work: to NEMA LD3, Grade VGL, Type HD, 1.15 mm
thick. Profiles as indicated.
.1 Core: 16 mm plywood.
.2 Colour: Based on two standard colours to be selected by Consultant.

.17 Laminated plastic backing sheet: Grade BK, Type HD minimum of 0.5 mm thick or same
thickness and colour as face laminate.

.18 Laminated plastic liner sheet: Grade GP, Type HD, 0.5 mm thick, black colour.

.19 Thermofused Melamine: to NEMA LD3 Grade VGL.
.1 High wear resistant thermofused melamine: equal or exceed 400 cycles

(Minimum standard for HPL abrasion test).

.20 Nails and staples: to CSA B111.

.21 Wood screws: type and size to suit application.

.22 Splines: type and size to suit applications.

.23 Sealant: in accordance with Section 07 92 00 – Joint Sealants, Type 6.
.1 Sealants: VOC limit 250 g/L.

.24 Laminated plastic adhesive: as recommended by laminate manufacturer.
.1 Adhesives: VOC limit 120 g/L maximum.
.2 Clear Wood Finishes: VOC limit 350 g/L maximum.
.3 Paints: VOC limit 100 g/L maximum.

2.2 MANUFACTURED UNITS

.1 Casework: Plastic laminate finish with plywood core where indicated.
.1 Fabricate caseworks to AWMAC/WI NAAWS premium quality grade.
.2 Furring, blocking, nailing strips, grounds and rough bucks and sleepers.

.1 S2S is acceptable.

.2 Board sizes: "standard" or better grade.

.3 Dimension sizes: "standard" light framing or better grade.

.4 Urea-formaldehyde free.
.3 Framing species, NLGA or NHLA grade.
.4 Case bodies (ends, divisions, and bottoms).

.1 Softwood and poplar plywood DFP or CSP grade, square edge, 19 mm
thick.

.5 Backs:
.1 Softwood and poplar plywood DFP or CSP grade, square edge, 13 mm

thick, with plastic laminate finish.
.6 Shelving:

.1 Plastic laminate finish on 19 mm thick plywood core.

.2 Edge banding: provide 19 mm thick solid matching strips.

.3 Provide adjustable shelving with fully recessed pilaster strips unless
noted otherwise, and provide number of concealed shelves in millwork
uppers and lowers as indicated in section for each bank.
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.4 Toe kick support: solid continuous 38 x100 select s/p/f blocking ripped to
suit (refer to millwork drawings for dimensions).

.2 Drawers:
.1 Fabricate drawers to AWMAC/WI NAAWS, premium grade.

.3 Casework Doors and Drawer Fronts:
.1 Fabricate doors to AWMAC/WI NAAWS, premium grade supplemented as

follows:
.2 Softwood and poplar plywood core DFP or CSP grade, square edge, 19 mm

thick, with plastic laminate finish and matching plastic laminate edging.

.4 Horizontal Dividers: 13 mm thick plywood core w/ plastic laminate finish and matching
plastic laminate edging.

.5 Postformed Laminated Plastic Countertop: Where not otherwise indicated, fabricate
countertops and vanities from postformed plastic laminate on specified core. Provide
integral front and coved backsplash. Provide self-edged backsplash at counter end
against walls.

.6 Hardware:
.1 Cabinet Pulls: Concealed continuous pulls, brushed aluminum, 27 x 56 mm L

shape horizontal profile for under counter application, 26 x 73 mm C shape
horizontal profile for in between drawers, and 37 x 48 mm recessed vertical
profiles at cabinet doors.  Provide all accessories, assembly clips brackets, and
end caps for the horizontal L and C shapes for a complete installation.
.1 Acceptable Alternate: D-Type, 128 mm long by 28 mm projection,

stainless steel finish, Richelieu contemporary handle pull 3013.

.2 Cabinet hinges: self-closing clip-top soft-close hinges, concealed when door is
closed, spring-loaded with two rest positions, nickel plates, for use on door
thickness ranging from 16 mm to 24 mm, two hinges per door, complete with
screws and bumper pads. Cover exposed adjustment screws with compatible
steel caps from hinge manufacturer.
.1 Acceptable Alternate: Fully concealed 110deg modular opening, self

closing, Hettich model #742-t-42. use #8 wood screws for fastening.

.3 Cupboard and Drawer Locks: Timberline #232.12.302 (Hafele) or approved
equivalent, key alike in each room, four keys per room, finish to match adjacent
hardware.

.4 Drawer Slides: Richelieu model 3832 full extension drawer rails, 100lb capacity,
ball bearing.

2.3 FABRICATION

.1 Set nails and countersink screws apply stained wood filler to indentations, sand smooth
and leave ready to receive finish.

.2 Shop install cabinet hardware for doors, shelves, and drawers. Recess shelf standards
unless noted otherwise.

.3 Shelving to cabinetwork to be adjustable unless otherwise noted.

.4 Provide cutouts for plumbing fixtures, inserts, appliances, outlet boxes and other fixtures.
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.5 Shop assemble work for delivery to site in size easily handled and to ensure passage
through building openings.

.6 Obtain governing dimensions before fabricating items which are to accommodate or abut
appliances, equipment, and other materials.

.7 Ensure adjacent parts of continuous laminate work match in colour and pattern.

.8 Veneer laminated plastic to core material in accordance with adhesive manufacturer's
instructions. Ensure core and laminate profiles coincide to provide continuous support
and bond over entire surface. Use continuous lengths up to 2 400 mm. Keep joints 600
mm from sink cutouts.

.9 Form shaped profiles and bends as indicated, using postforming grade laminate to
laminate manufacturer's instructions.

.10 Use straight self-edging laminate strip for flatwork to cover exposed edge of core
material. Chamfer exposed edges uniformly at approximately 20 degrees. Do not mitre
laminate edges.

.11 Apply laminate backing sheet to reverse side of core of plastic laminate work.

.12 Apply laminated plastic liner sheet to interior of cabinetry where indicated.

.13 Millwork Bench Finishing:
.1 Set nails, apply wood filler (colour to match hardwood) to open grain and

indentations, sand smooth, and leave ready to receive finish.
.2 For top surface of horizontal hardwood bench, provide two coats KD-Diamond

Postcat top coat series by Katilac Coatings Inc. 100 percent solid cler epoxy
coating.

.3 Hardwood to have concealed fastenings where practical, otherwise recess
screws and bolts, and plug holes with minimum 6 mm thick wood plugs (species,
colour, grain, and grain orientation to match hardwood). Sand plugged areas
smooth to receive finish. Where finishing nails are used, inset nails at regular
intervals in straight lines for neat and even appearance. Apply filler (colour to
match wood) and sand smooth ready to receive finish.

.4 Factory finish hardwood surfaces and limit on-site work to touch-ups only.

Part 3 Execution

3.1 EXAMINATION

.1 Verification of Conditions: verify conditions of substrates previously installed under other
Sections or Contracts are acceptable for architectural woodwork installation in
accordance with manufacturer's instructions.
.1 Visually inspect substrate in presence of Consultant.
.2 Inform Consultant of unacceptable conditions immediately upon discovery.
.3 Proceed with installation only after unacceptable conditions have been remedied

and after receipt of written approval to proceed from Consultant.

.2 Commencement of the installation will be construed as acceptance of the site conditions
and the Trade Contractor to be fully responsible for satisfactory work as specified in this
Section.
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.3 At stud wall partitions: Provide blocking in stud spaces for installation of items, including
(but not limited to): sinks, vanities, counter tops, washroom accessories, benches,
shelves, millwork, and equipment, reinstate affected surfaces to seamless appearance
using gypsum board, thickness as required to suit.

.4 Coordinate work with Mechanical and Electrical subtrades.

3.2 INSTALLATION

.1 Install cabinetwork at locations shown on drawings. Position accurately, level, plumb and
straight.

.2 Install prefinished millwork at locations shown on Drawings.
.1 Position accurately, level, plumb straight.

.3 Fasten and anchor millwork securely.
.1 Supply and install heavy duty fixture attachments for wall mounted cabinets.

.4 Use draw bolts in countertop joints.

.5 Scribe and cut as required to fit abutting walls and to fit properly into recesses and to
accommodate piping, columns, fixtures, outlets, or other projecting, intersecting or
penetrating objects.

.6 At junction of plastic laminate counter back splash and adjacent wall finish, apply small
bead of sealant in accordance with Section 07 92 00 – Joint Sealants.

.7 Fit hardware accurately and securely in accordance with manufacturer's written
instructions.

.8 Apply water-resistant bituminous coated building paper over wood framing members in
contact with masonry or cementitious construction.

.9 Fit hardware accurately and securely in accordance with manufacturer’s printed
instructions.

3.3 CLEANING

.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
.1 Leave Work area clean at end of each day.

.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment
in accordance with Section 01 74 11 - Cleaning.
.1 Clean millwork and cabinet work inside cupboards and drawers and outside

surfaces.
.2 Remove excess glue from surfaces.

.3 Waste Management: separate waste materials for reuse and recycling in accordance with
Section 01 74 19 – Waste Management and Disposal.
.1 Remove recycling containers and bins from site and dispose of materials at

appropriate facility.
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3.4 PROTECTION

.1 Protect millwork and cabinet work from damage until final inspection.

.2 Protect installed products and components from damage during construction.

.3 Repair damage to adjacent materials caused by millwork installation.

3.5 SCHEDULES

.1 Coordinate with drawings and schedules on drawings.

END OF SECTION
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Part 1 General

1.1 SUMMARY
.1 Section Includes:

.1 Polyisocyanurate insulation.

.2 Polystyrene insulation.

1.2 REFERENCES
.1 American Society for Testing and Materials International (ASTM).

.1 ASTM C1289-18a, Standard Specification for Faced Rigid Cellular
Polyisocyanurate Thermal Insulation Board.

.2 Canadian Gas Association (CGA).

.1 CSA B149.1-15, with Ontario Amendments, Natural Gas and Propane Installation
Code.

.2 CAN/CSA-B149.2-15, Propane Storage and Handling Code.

.3 Underwriters Laboratories of Canada (ULC).

.1 CAN/ULC-S604:2016, Standard for Factory-Built Type A Chimneys.

.2 CAN/ULC-S701-11, Standard for Thermal Insulation, Polystyrene, Boards and
Pipe Coverings.

.3 CAN/ULC-S704-11, Standard for Thermal Insulation, Polyurethane and
Polyisocyanurate, Board, Faced – Third Edition.

.4 CAN/ULC-S770-15, Standard Test Method for Determination of Long-Term
Thermal Resistance of Closed-Cell Thermal Insulating Foams.

.4 Underwriters Laboratories (UL).

.1 UL 263-20, Standard for Fire Tests of Building Construction and Materials.

.2 UL 2762-2011, Adhesives, Edition 1.

1.3 ADMINISTRATIVE REQUIREMENTS
.1 Convene pre-installation meeting one week before beginning work of this Section and on-

site installations.

.1 Verify project requirements.

.2 Review installation and substrate conditions.

.3 Co-ordinate with other building subtrades.

.4 Review manufacturer's installation instructions and warranty requirements.

1.4 SUBMITTALS
.1 Provide submittals in accordance with Section 01 33 00 – Submittal Procedures.

.2 Action Submittals:

.1 Product Data:
.1 Submit manufacturer's printed product literature, specifications and data

sheet for each product listed in Part 2.
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1.5 DELIVERY, STORAGE, AND HANDLING
.1 Protect building materials from damage by:

.1 Fully covering stored materials.

.2 Elevating stored materials off ground.

.3 Disposing of materials with evidence of moisture damage.

1.6 WASTE MANAGEMENT AND DISPOSAL
.1 Remove from site and dispose of packaging materials at appropriate recycling facilities in

accordance with Section 01 74 19 – Construction Waste Management And Disposal.

Part 2 Products

2.1 FOAM BOARD INSULATION
.1 The Use of insulation products manufactured with CFCs as blowing agents is prohibited.

.2 Global Warming Potential (GWP): only products which do not contain ozone-depleting
gases will be permitted on this project. Board insulation containing new classes of
Hydrofluoroolefin (HFO) blowing agents will be accepted.

.3 Type A - Extruded polystyrene Rigid Insulation (XPS Above Grade): Type 1, Class 1 to
CAN/ULC-S704; closed cell, compressive strength 110 kPa, thickness indicated, RSI
1.14 per 25 mm thickness, butt edges.

.1 Location: where indicated on drawings.

.2 Acceptable products Thermax Sheathing by DuPont de Nemours, Inc.,
EnergyShield as manufactured by Altas Roofing, Formular codeboard by Owens
Corning.

.4 T ype B - Extruded Polystyrene Rigid Insulation (XPS Below Grade): Type 4 to
CAN/ULC-S701, thickness as indicated.

.1 Location: vertical applications at perimeter foundations.

.2 Minimum compressive strength: 40 psi.

.3 Thermal resistance: RSI 0.87 with 90% lifetime limited warranty.

.4 Blowing agent formulation: Zero ozone depleting.

.5 Edge condition: shiplapped edges.

.6 Surface burning characteristics: flame spread not more than 50 to CAN/ULC
S102, smoke developed classification less than 450, certified by third party.

.7 Indoor air quality: Compliance certified by Greenguard Indoor Air Quality
Certified.

.8 Recycled content: Minimum 20%, certified by third party.

.9 Panel size: to suit location and application.

.10 Acceptable products:  Styrofoam SM by DuPont de Nemours, Inc., Owens
Corning Celfort 300.

.11 Horizontal below slab applications: Styrofoam HI-40 by DuPont de Nemours Inc.,
Foamular F400 by Owens Corning.

2.2 ADHESIVE
.1 Adhesive for Bonding Insulation: to UL 2762.

.1 Type 1: flexible synthetic rubber base, solvent type, suitable for bead application
by caulking gun, fungi resistant, application temperature -12C to 50C.
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.2 Compatible with insulation, and substrate.

2.3 ACCESSORIES
.1 Fasteners:  Manufacturer’s recommended corrosion protected, self-drilling screws for

metal stud framing.

.2 Insulation Washers: 45 mm diameter tapered plate plastic washer, with flat bottom for
flush mounting.

Part 3 Execution

3.1 MANUFACTURER'S INSTRUCTIONS
.1 Compliance: comply with manufacturer's written data, including product technical

bulletins, product catalogue installation instructions, product carton installation
instructions, and data sheets.

3.2 EXAMINATION
.1 Examine substrates and immediately inform Consultant in writing of defects.

.2 Before commencement of work ensure:

.1 Substrates are firm, straight, smooth, dry, free of snow, ice or frost, and clean of
dust and debris.

3.3 INSTALLATION – GENERAL
.1 Install insulation after building substrate materials are dry.

.2 Install insulation to maintain continuity of thermal protection to building elements and
spaces.

.3 Fit insulation tight around electrical boxes, plumbing and heating pipes and ducts, around
exterior doors and windows and other protrusions.

.4 Keep combustible insulation minimum 75 mm from heat emitting devices such as
recessed light fixtures, and minimum 50 mm from sidewalls of CAN/ULC-S604 type A
chimneys and CAN/CSA B149.1 and CAN/CSA B149.2 type B and L vents.

.5 Cut and trim insulation neatly to fit spaces.

.6 Use only insulation boards free from chipped or broken edges.

.7 Use largest possible dimensions to reduce number of joints.

.8 Fasten insulation in place using type of fastener applicable to substrate.

.1 Follow manufacturers written installation instructions for minimum fasteners per
insulation board.

.9 Leave insulation board joints unbonded over line of expansion and control joints.

.1 Bond continuous 150 mm wide 0.15 mm polyethylene strip over expansion and
control joints using compatible adhesive before application of insulation.
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.10 Butt insulation tightly together at side joints and end laps and fill voids entirely with
general purpose spray-foam sealant to provide complete thermal barrier.

.1 Offset vertical joints.

.2 Offset both vertical and horizontal joints in multiple layer applications.

3.4 PERIMETER FOUNDATION INSTALLATION
.1 Interior application:

.1 Install on interior face of perimeter foundation with adhesive, and clips and
fasteners in insulation joints in accordance with manufacturer’s written
instructions.

.2 Extend boards minimum 610 mm below underside of main floor slab.

.2 Apply continuous 6 mm beads of adhesive at 150 mm on centre in a horizontal
serpentine pattern full width of board, and at top and bottom edges.

.1 Apply adhesive fully around protrusions.

3.5 CLEANING
.1 Upon completion of installation, remove surplus materials, rubbish, tools and equipment

barriers.

END OF SECTION
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Part 1 General

1.1 SUMMARY
.1 Section Includes:

.1 Mineral wool insulation blankets.

1.2 REFERENCES
.1 American Society for Testing and Materials International (ASTM).

.1 ASTM C665-17, Specification for Mineral-Fiber Blanket Thermal Insulation for
Light Frame Construction and Manufactured Housing.

.2 ASTM C1320-10(2016), Standard Practice for Installation of Mineral Fiber Batt
and Blanket Thermal Insulation for Light Frame Construction.

.3 ASTM E84-19b, Standard Test Method for Surface Burning Characteristics of
Building Materials.

.2 Canadian Gas Association (CGA).

.1 CSA B149.1-15, with 2017 Ontario Amendments, Natural Gas and Propane
Installation Code.

.2 CAN/CSA-B149.2-15, Propane Storage and Handling Code.

.3 Underwriters Laboratories of Canada (ULC).

.1 CAN/ULC-S604:2016, Standard for Factory-Built Type A Chimneys.

.1 CAN/ULC-S702.1:2014-AMD1, Standard for Mineral Fibre Thermal Insulation for
Buildings, Part 1: Material Specification First Amendment to Third Edition.

1.3 SUBMITTALS
.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.

.2 Action Submittals:

.1 Product Data:
.1 Submit manufacturer's printed product literature, specifications, and data

sheets.

Part 2 Products

2.1 INSULATION
.1 Batt and blanket: to ASTM C665, CAN/ULC-S702.1.

.1 Type: 1.

.2 Flame Spread: maximum 0, to ASTM E84.

.3 Smoke Development:  maximum 0, to ASTM E84.

.4 Thickness: full depth of stud cavity, except as where indicated.

.5 Sound partitions: Rockwool AFB to thickness indicated or Safe’n’Sound.
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Part 3 Execution

3.1 MANUFACTURER'S INSTRUCTIONS
.1 Compliance: comply with manufacturer's written data, including product technical

bulletins, product catalogue installation instructions, product carton installation
instructions, and data sheets.

3.2 INSULATION INSTALLATION
.1 Install insulation to maintain continuity of thermal protection to building elements and

spaces and to ASTM C1320.

.2 Fit insulation closely around electrical boxes, pipes, ducts, frames and other objects in or
passing through insulation.

.3 Do not compress insulation to fit into spaces.

.4 Keep insulation minimum 75 mm from heat emitting devices such as recessed light
fixtures, and minimum 50 mm from sidewalls of CAN/ULC-S604 Type A chimneys and
CSA B149.1 and CAN/CSA B149.2 Type B and L vents.

.5 Do not enclose insulation until it has been inspected and approved by Engineer.

.6 Refer to wall assembly for locations of Rockwool within stud spacings.

3.3 CLEANING
.1 Upon completion of installation, remove surplus materials, rubbish, tools and equipment

barriers.

END OF SECTION
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Part 1 General

1.1 SUMMARY
.1 Section Includes:

.1 Sheet vapour retarder under slab-on-grade.

1.2 REFERENCES
.1 American Society for Testing and Materials International (ASTM).

.1 ASTM D882-18, Standard Test Method for Tensile Properties of Thin Plastic
Sheeting.

.2 ASTM D1709-16ae1, Standard Test Methods for Impact Resistance of Plastic
Film by the Free-Falling Dart Method.

.3 ASTM E96/E96M-16, Standard Test Methods for Water Vapor Transmission of
Materials.

.4 ASTM E154/E154M-08a (2019), Standard Test Methods for Water Vapor
Retarders Used in Contact with Earth Under Concrete Slabs, on Walls, or as
Ground Cover.

.5 ASTM E1643-18a, Standard Practice for Selection, Design, Installation, and
Inspection of Water Vapor Retarders Used in Contact with Earth or Granular Fill
Under Concrete Slabs.

.6 ASTM E1745-17, Standard Specification for Plastic Water Vapor Retarders Used
in Contact with Soil or Granular Fill Under Concrete Slabs.

1.3 SUBMITTALS
.1 Provide submittals in accordance with Section 01 33 00 – Submittal Procedures.

.2 Product Data: Include product data on sheet vapour retarder and joint tape specified,
including data substantiating that materials comply with specified requirements.

1.4 QUALITY ASSURANCE
.1 Use an experienced installer and adequate number of skilled personnel who are

thoroughly trained and experienced in the application of the vapour retarder.

.2 Obtain vapour retarder materials from a single manufacturer regularly engaged in
manufacturing the product.

1.5 DELIVERY, STORAGE AND HANDLING
.1 Deliver materials to Project site in original packages with seals unbroken, labelled with

manufacturer's name, product, date of manufacturer, and directions for storage.

.2 Store materials in their original undamaged packages in a clean, dry, protected location
and within the temperature range required by the material manufacturer.

.3 Protect stored materials from direct sunlight.
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Part 2 Products

2.1 MATERIALS
.1 Vapour Retarder: virgin polyolefin resin sheet to ASTM E1745, Class A.

.1 Thickness: 1 layer of 0.38 mm (15 mil).

.2 Water vapour permeance: maximum 6.0 ng/m2/s/Pa to ASTM E1745 after
conditioning to ASTM E154/E154M.

.3 Puncture resistance: to ASTM D1709, >2200 grams.

.4 Tensile strength:  to ASTM D882, >7.9 kN/m.

.5 Standard of Acceptance:  WR Meadows Perminator 15.

.2 Jointing Tape: Air resistant, pressure sensitive adhesive tape, type recommended by
vapour retarder manufacturer for sealing joints and penetrations.

Part 3 Execution

3.1 EXAMINATION
.1 Examine areas and conditions under which work is to be performed.

.2 Verify sub-grade is properly prepared and at correct elevation, level, smooth without
sharp projections which could puncture vapour barrier.

.3 Proceed with Work once unsatisfactory conditions are corrected.

.4 Start of Work implies acceptance of conditions.

3.2 INSTALLATION
.1 Install vapour retarder in accordance with ASTM E1643, and manufacturer’s written

instructions and typical details.

.2 Install vapour retarder under interior slabs-on-grade and where indicated.

.3 Use sheets of largest practical size to minimize joints.

.4 Joints: Lap minimum 152 mm and seal with jointing tape.

.5 Penetrations: Seal protrusions caused by pipes, conduits, electrical boxes, and similar
items penetrating vapour retarder by creating collar with vapour retarder and sealing with
jointing tape to create air-tight seal between penetrating objects and vapour retarder.

.6 Inspect sheets for continuity.

.1 Repair punctures and tears with jointing tape or another layer of vapour retarder
before work is concealed.

.2 Where damage to vapour retarder exceeds tape width, repair with additional
layer of vapour retarder, minimum 300 mm overlap in all directions from edge of
damage.  Tape continuously around perimeter of patch.

END OF SECTION
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Part 1 General

1.1 GENERAL REQUIREMENTS

.1 General Conditions, Supplementary Conditions, Instructions to Bidders and Division 01
General Requirements to be read in conjunction with and govern this Section.

.2 The Contractor is responsible to make clear to the Subcontractors the extent of their
Work.

1.2 DESCRIPTION

.1 Supply labour, materials, and equipment to complete the Work as shown on the
Drawings and as specified in this Section to bridge and seal the following air leakage
pathways and gaps:
.1 Connections of the walls to the foundations.
.2 Seismic and expansion joints.
.3 Openings and penetrations of windows and door frames.
.4 Piping, conduit, duct and similar penetrations.
.5 Masonry ties, screws, bolts and similar penetrations.
.6 All other air leakage pathways in the building envelope.

.2 Materials and installation methods of the primary air / vapour barrier membrane system
and accessories.

.3 Materials and installation methods of through-wall flashing membranes.

1.3 RELATED SECTIONS

.1 Section 03 47 13 – Tilt-Up Concrete.

.2 Section 04 22 00 – Unit Masonry.

.3 Section 07 21 13 – Board Insulation.

.4 Section 07 44 56 - Mineral Fiber-Reinforced Cementitious Panels.

.5 Section 07 62 00 - Sheet Metal Flashing and Trim.

.6 Section 07 92 00 – Joint Sealants.

.7 Section 08 11 00 – Metal Doors and Frames.

.8 Section 08 51 13 – Aluminum Windows.

1.4 REFERENCES

.1 The following standards are applicable to this Section:
.1 ASTM E2178: Standard Test Method for Air Permeance of Building Materials.
.2 ASTM E283: Standard Test Method for Determining the Rate of Air Leakage

Through Exterior Windows, Curtain Walls, and Doors Under Specified Pressure
Differences Across the Specimen.

.3 E1677 Specification for Air Retarder (AR) Material or System for Low-Rise
Framed Building Walls.

.4 ASTM E330: Standard Test Method for Structural Performance of Exterior
Windows, Curtain Walls, and Doors by Uniform Static Air Pressure Difference.

http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/REDLINE_PAGES/E1677.htm?L+mystore+sxjz0304+1186523598
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/REDLINE_PAGES/E1677.htm?L+mystore+sxjz0304+1186523598
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.5 ASTM E331: Standard Test Method for Water Penetration of Exterior
Windows, Skylights, Doors, and Curtain Walls by Uniform Static Air
Pressure Difference

.6 ASTM E96: Water Vapor Transmission of Materials.

.7 CGSB 37-GP-56M: Membrane, Modified, Bituminous, Prefabricated, and
Reinforced.

1.5 SUBMITTALS

.1 Submit documentation from an approved independent testing laboratory certifying the air
leakage and vapor permeance rates of the air barrier membranes, including primary
membrane and transition sheets, are in accordance with ASTM E2178.
1. Test report submittals to include test results on porous substrate and include

sustained wind load and gust load air leakage results.

.2 Submit copies of manufacturers’ current ISO certification.

.3 Submit manufacturers’ current product data sheets for the air barrier membrane system

1.6 QUALITY ASSURANCE

.1 Submit document stating the applicator of the primary air / vapour barrier membranes
specified in this section is qualified by the manufacturer as suitable for the execution of
the Work.

.2 Perform Work in accordance with manufacturer’s written instructions and this
specification.

.3 Maintain one copy of manufacturer’s written instructions on site.

.4 Allow access to Work site by the air barrier membrane manufacturer’s representative.

.5 Source components from one manufacturer, including sheet membrane, air barrier
sealants, primers, mastics, and adhesives.

.6 Single-Source Responsibility:
.1 Obtain air barrier materials from a single manufacturer regularly engaged in

manufacturing the product.
.2 Provide products which comply with all state and local regulations controlling use

of volatile organic compounds (VOCs).

1.7 MOCK-UP

.1 Provide mock-up of air/vapor barrier materials under provisions of Section 01 45 00 –
Quality Control.

.2 Where directed by Consultant, construct typical exterior wall panel, 1 800 mm x 1 800
mm, incorporating substrate, window frame, attachment of insulation and showing air
barrier membrane application details.

.3 Allow 48 hours for inspection of mock-up by Consultant before proceeding with air barrier
work. Mock-up may remain as part of the Work.

.4 Test mock-up for air and water infiltration to be in accordance with ASTM E783 and
ASTM E1105.
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1.8 PRE-INSTALLATION CONFERENCE

.1 Contractor to convene one week before commencing Work of this Section.

.2 Confirm subcontractors responsible for creating a continuous plane of air tightness are
present.

1.9 DELIVERY, STORAGE AND HANDLING

.1 Refer to current Product SDS for proper storage and handling.

.2 Deliver materials to the job site in undamaged and original packaging indicating the name
of the manufacturer and product.

.3 Store role materials on end in original packaging. Protect rolls from direct sunlight until
ready for use.

.4 Store air barrier membranes, adhesives, and primers at temperatures of 40 degrees F
and rising.

.5 Keep solvent away from open flame or excessive heat.

.6 Wasted Management and Disposal.
1. Separate and recycle waste materials in accordance with Section 01 74 19 –

Construction Waste Management and Disposal.

1.10 COORDINATION

.1 Ensure continuity of the air seal throughout the scope of this section.

1.11 ALTERNATES

.1 Submit request for alternates in accordance with Section 01 25 00 – Substitution
Procedures.

.2 Submit requests for alternates a minimum of ten working days before closing bid date.

.3 Alternate submission to include:
.1 Evidence that alternate materials meet or exceed performance characteristics of

Product requirements as well as documentation from an approved independent
testing laboratory certifying the air leakage rates and vapour permeance rates of
the air barrier membranes, including primary membrane and transition sheets,
and in accordance with ASTM E2178.

.2 Copies of the manufacturer’s current ISO certification.

.3 Three references clearly indicating the membrane manufacturer has successfully
completed projects of similar scope and nature for a minimum of ten years.

.4 Manufacturer’s complete set of details for air barrier membrane system showing
a continuous plane of air tightness throughout the building envelope.

.4 Acceptable alternates will be confirmed by addendum. Substitute materials not approved
in writing before bid closing date will not be permitted for use on this project.

1.12 WARRANTY

.1 Provide manufacturer’s standard 10-year material warranty.
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Part 2 Products

2.1 MATERIALS

.1 Air / vapour barrier membrane components and accessories must be obtained as a
single-source from the membrane manufacturer to ensure total system compatibility and
integrity.
.1 Acceptable Manufacturer: Henry Company.

2.2 MEMBRANES (Basis-of-Design)

.1 Primary trowel applied liquid air / vapour barrier membrane to be Air-Bloc 21
manufactured by Henry; a synthetic trowel grade rubber-based adhesive, compatibility
with substrates, transition membranes and insulation. Membrane to have the following
physical properties:
.1 Air permeability: 0.0026 CFM/ft2@ 1.6 lbs/ft2 to ASTM E2178 and ASTM E283

and have no increased air leakage when subjected to a sustained wind load of
10.5 lbs/ft2 for 1 hour and gust wind load pressure of 62.8 lbs/ft2 for 10 seconds
when tested at 1.6 lbs/ft2 to ASTM E331.

.2 Water vapour permeance: 0.03 perms to ASTM E96.

.3 Nominal wet film thickness: 120 mils.

.4 Meets CAN/CGSB-51-33 Type I Water Vapour Permeance requirements.

.5 Long Term Flexible: CGSB 71-GP-24M.

.6 Chemical resistance: Mild acids, alkalis, and salt.

.2 Self-Adhered transition membrane to be Blueskin SA, LT, or HT manufactured by
Henry, an SBS modified bitumen, self-adhering sheet membrane complete with a blue
engineered thermoplastic film. Membrane to have the following physical properties:
1. Air leakage: <0.0001 CFM/ft² @1.6 lbs/ft2 to ASTM E2178.
2. Vapour permeance: 0.03 perms to ASTM E96 (Desiccant Method).
3. Membrane Thickness: 0.0394 inches (40 mils).
4. Low temperature flexibility: -22 degrees F to CGSB 37-GP-56M.

.3 Alternate self-adhering membrane for all window and window sill flashings, door
openings, inside and outside corners and other transitions to be HE200 AM Metal Clad
manufactured by Henry; a SBS modified bitumen, self-adhering sheet membrane
complete with surface layer of metallic aluminum film that many sealants adhere well to.
Membrane to have the following physical properties:
1. Peel Adhesion to Primed Steel 15.0 to ASTM D1000.
2. Vapour Permeance: < 0.014 perms to ASTM E96.
3. Membrane Thickness: 0.0443 inches (45 mils).
4. Low temperature flexibility: -15 degrees F to ASTM D146 min.
5. Elongation: 40% to ASTM D412-modifed minimum.

.4 Joint treatment: HE 183 yellow open weave glass fabric or approved equal, intended for
flat joint reinforcement on one plane.

2.3 PRIMER

.1 Primer for self-adhering membranes at temperatures above 25 degrees F to be
Aquatac Primer manufactured by Henry; a polymer emulsion-based adhesive, quick
setting.  Primer to have the following physical properties:
.1 Colour: Aqua.
.2 Weight: 8.7 lbs/gal.
.3 Solids by weight: 53 percent.
.4 Water based, no solvent odours.
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.5 Drying time (initial set): 30 minutes at 50% RH and 70 degrees F.

.2 Adhesive for self-adhering membranes at all temperatures to be Blueskin Adhesive
manufactured by Henry, a synthetic rubber-based adhesive, quick setting, having the
following physical properties:
.1 Colour: Blue.
.2 Weight: 6 lbs/gal.
.3 Solids by weight: 35%.
.4 Drying time (initial set): 30 minutes.

.3 Adhesive with low VOC content for self-adhering membranes at all temperatures to be
Blueskin LVC Adhesive manufactured by Henry, a synthetic rubber-based adhesive,
quick setting, having the following physical properties:
.1 Colour: Blue.
.2 VOC: <240 g/L.
.3 Solids by weight: 40%.
.4 Drying time (initial set): 30 minutes.

2.4 PENETRATION AND TERMINATION SEALANT

.1 Termination Sealant to be HE925 BES Sealant manufactured by Henry; having the
following physical properties:
.1 Compatible with sheet air barrier and substrate.
.2 Complies with Fed. Spec. TT-S-00230C, Type II, Class A.
.3 Complies with ASTM C920, Type S, Grade NS, Class 25.
.4 Elongation: 450 – 550%.
.5 Remains flexible with aging.
.6 Seals construction joints up to 25 mm wide.

2.5 INSULATION ADHESIVE

.1 Insulation adhesive to be Air-Bloc 21 Insulation Adhesive manufactured by Henry;
synthetic, trowel applied, rubber based adhesive, having the following physical
properties:
.1 Compatibility: With air barrier membrane, substrate, and insulation.
.2 Air leakage: 0.0026 CFM/ft2 @ 1.6 lbs/ft2 to ASTM E283.
.3 Water vapor permeance: 0.03 perms to ASTM E96.
.4 Long term flexibility: CGSB 71-GP-24M.

Part 3 Execution

3.1 EXAMINATION

.1 Verify that surfaces and conditions are ready to accept the Work of this section. Notify
Consultant in writing of any discrepancies. Commencement of the work or any parts to
mean acceptance of the prepared substrates.

.2 Surfaces to be sound, dry, clean and free of oil, grease, dirt, excess mortar or other
contaminants. Fill spalled areas in substrate to provide an even plane.  Strike masonry
joints flush.

.3 Where curing compounds are used, they must be clear resin based without oil, wax, or
pigments.

.4 Do not proceed with application of air barrier membrane when rain is expected within 24
hours.
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.5 Condition materials to room temperature before application to facilitate handling.

3.2 SURFACE PREPARATION

.1 Synthetic trowel grade rubber-based air/vapor barrier membrane: new concrete to be
cured for a minimum of 14 days and to be dry before air barrier membranes are applied.

.2 Confirm preparatory Work is complete before applying primary air / vapor barrier
membrane.

.3 Mechanical fasteners used to secure sheathing boards or penetrate sheathing boards to
be set flush with sheathing and fastened into solid backing.

3.3 INSTALLATION OF AIR VAPOR BARRIER SYSTEM

.1 JOINT TREATMENT
.1 Seal joints between tilt-up concrete panels with a strip of self-adhered air /

vapour transition membrane lapped a minimum 38 mm on both sides of the joint.
.1 Prime surfaces as per manufacturers’ instructions and allow to dry.
.2 Align and position self-adhering transition membrane, remove protective

film and press firmly into place. Confirm minimum 50 mm overlap at end
and side laps of membrane.

.3 Roll laps and membrane with a countertop roller to achieve seal.

2. Alternately, joints not exceeding 3 mm to be sealed with yellow open weave
glass fabric.
.1 Apply yellow open weave glass fabric centered over joint followed by a

120 mils thick trowel application of air / vapour barrier membrane.
.2 Allow to dry before application of primary air / vapour barrier membrane.

.2 INSIDE AND OUTSIDE CORNERS
.1 Seal inside and outside corners with a strip of self-adhering air / vapour transition

membrane extending a minimum of 75 mm on either side of the corner detail.
.1 Prime surfaces as per manufacturers’ instructions and allow to dry.
.2 Align and position self-adhering transition membrane, remove protective

film and press firmly into place. Confirm minimum 50 mm overlap at end
and side laps of membrane.

.3 Roll laps and membrane with a countertop roller to achieve seal.

.3 CRACK TREATMENT – MASONRY AND CONCRETE
.1 Seal cracks over 1.6 mm in masonry and concrete with a strip of self-adhering

transition membrane lapped a minimum of 38 mm on both sides of the crack.
.1 Prime surfaces as per manufacturers’ instructions and allow to dry.
.2 Align and position self-adhering transition membrane, remove protective

film and press firmly into place. Confirm minimum 50 mm overlap at end
and side laps of membrane.

.3 Roll laps and membrane with a countertop roller to achieve seal.

.2 Alternately, static cracks 1.6 mm to 3 mm to be sealed with primary air / vapour
barrier membrane.
.1 Fill crack with primary air barrier membrane.
.2 Allow to dry before application of primary air / vapour barrier membrane.

.4 LIQUID-APPLIED FLASHING OPTION
.1 Use for door and window openings, MEP penetrations and dissimilar material
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connections.
.1 Apply liquid flashing to material joints and tool smooth.
.2 Apply liquid flashing in a serpentine fashion to the entire window opening

and tool smooth to a minimum 25 mils wet film thickness.  Spread
material to cover the inside of rough openings and extend 100 mm onto
adjacent surfaces.  Create a slight positive slope towards the exterior of
sill conditions by applying more material to the interior side of sills to
create a taper towards the exterior while maintaining a minimum 25 mils
wet film thickness.

.3 Apply liquid flashing to MEP penetrations with a maximum of 12.7 mm
annular space.  Extend liquid flashing a minimum 100 mm onto
penetrating item and surrounding surfaces to a minimum of 25 mils dry
film thickness.

.4 Apply liquid flashing to inside / outside corners and dissimilar material
connections.  Extend a minimum 100 mm onto adjacent surfaces and a
minimum wet film thickness of 25 mils dry film thickness.

.5 Apply fluid-applied membrane air barrier onto liquid flashing a minimum
of 50 mm.

.5 WINDOWS AND ROUGH OPENINGS
.1 Wrap rough openings with self-adhered membrane as detailed.

.1 Prime surfaces as per manufacturers’ instructions and allow to dry.

.2 Align and position self-adhering transition membrane, remove protective
film and press firmly into place. Provide minimum 50 mm overlap at end
and side laps of membrane.

.3 Roll laps and membrane with a countertop roller to achieve seal.

.6 THROUGH-WALL FLASHING MEMBRANE
.1 Apply through-wall flashing membrane along the base of masonry veneer walls

and over shelf angles as detailed.
.1 Prime surfaces and allow to dry, press membrane firmly into place,

overlap minimum 50 mm at end and side laps. Roll laps and membrane
to achieve the seal.

.2 Applications to form a continuous flashing membrane and to extend up a
minimum 200 mm up the back-up wall.

.3 Seal the top edge of the membrane where it meets the substrate using
termination sealant. Trowel-apply a feathered edge to seal termination
to shed water.

.4 Install through-wall flashing membrane and extend 12.7 mm from outside
edge of veneer.  Provide end dam flashing.

.7 PRIMARY AIR / VAPOUR BARRIER
.1 Apply in a complete and continuous unbroken film of liquid air / vapour and rain

barrier membrane.
.1 For trowel applied membranes apply one component elastomeric air /

vapour barrier membrane at a rate of 13.5 square feet / gallon to a
uniform wet film thickness of 120 mils.

3.4 INSTALLATION OF INSULATION

.1 Coordinate with Cavity Wall Insulation Section 07 21 13 - Board Insulation for insulating
materials.

.2 Apply insulation adhesive in a serpentine pattern over the air barrier membrane.
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.1 Dab Method: Apply walnut-sized dabs of insulation adhesive spaced 150 mm on
centre to substrate.  Apply insulation using sufficient hand pressure to compress
dabs up to 50 mm in diameter.

.2 Bead Method: Apply 6 mm beads 150 mm on centre in a serpentine pattern.

.3 Butter insulation ends and edges.

.3 Immediately embed insulation into the adhesive and press firmly into place to ensure full
contact.  Apply additional adhesive if allowed to skin over.

3.5 FIELD QUALITY CONTROL

.1 Make notification when sections of Work are complete to allow review of air / vapour
barrier system and insulation layer.

3.6 PROTECTION

.1 Damp substrates must not be inhibited from drying out.  Do not expose the backside of
the substrate to moisture or rain.

.2 Cap and protect exposed back-up walls against wet weather conditions during and after
application of membrane. Drying time varies depending on temperature and relative
humidity. Protect air barrier Work against wet weather conditions for a minimum of 24
hours.

END OF SECTION
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Part 1 General

1.1 SECTION INCLUDES

.1 50 mm thermal isolation mounting clips for exterior wall panel assemblies based on ISO
Clip.

1.2 RELATED SECTIONS

.1 Section 06 10 00 - Rough Carpentry.

.2 Section 07 21 13 - Board Insulation.

.3 Section 09 21 16 - Gypsum Board Assemblies.

.4 Section 09 22 16 – Non-Structural Metal Framing.

1.3 REFERENCES

.1 American Society of Heating Refrigeration and Air-Conditioning Engineers (ASHRAE):
.1 ASHRAE 90.1 - Energy Standard for Buildings Except Low-Rise Residential

Buildings.

.2 American Society for Testing and Materials (ASTM International):
.1 ASTM A792 - Standard Specification for Steel Sheet, 55 percent Aluminum-Zinc

Alloy-Coated by the Hot-Dip Process.
.2 ASTM A653 - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized)

or Zinc-Iron Alloy Coated (Galvannealed) by the Hot-Dip Process.

.3 National Fire Protection Association (NFPA):
.1 NFPA 285 - Standard Fire Test Method for Evaluation of Fire Propagation

Characteristics of Exterior Non-Load-Bearing Wall Assemblies Containing
Combustible Components.

.4 National Energy Code for Buildings (NECB):
.1 NECB SB-10 - Supplementary Standard.

.5 Underwriters Laboratories Canada (ULC):
.1 CAN/ULC-S134-13 - Standard Method of Fire Test of Exterior Wall Assemblies.

(Note conducted on both combustible and non-combustible cladding.)

1.4 SUBMITTALS

.1 Submit under provisions of Section 01 33 00 – Submittal Procedures.

.2 Product Data:
.1 Manufacturer's data sheets on each product to be used.
.2 Preparation instructions and recommendations.
.3 Storage and handling requirements and recommendations.
.4 Typical installation methods.

.3 Verification Samples: Two representative units of each type, size, pattern, and color.

.4 Shop Drawings: Include details of materials, construction, and finish. Include relationship
with adjacent construction.
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1.5 QUALITY ASSURANCE

.1 Manufacturer Qualifications: Company specializing in manufacturing products specified in
this section with a minimum five years documented experience.

.2 Installer Qualifications: Company specializing in performing Work of this section with
minimum two years documented experience with projects of similar scope and
complexity.

.3 Source Limitations: Provide each type of product from a single manufacturing source to
ensure uniformity.

.4 Mock-Up: Construct a mock-up with actual materials in sufficient time for Architect's
review and to not delay construction progress. Locate mock-up as acceptable to
Consultant and provide temporary foundations and support.

.1 Intent of mock-up is to demonstrate quality of workmanship and visual
appearance.

.2 If mock-up is not acceptable, rebuild mock-up until satisfactory results are
achieved.

.3 Retain mock-up during construction as a standard for comparison with
completed work.

.4 Do not alter or remove mock-up until work is completed or removal is authorized.

1.6 DELIVERY, STORAGE, AND HANDLING

.1 Store and handle in strict compliance with manufacturer's written instructions and
recommendations.

.2 Protect from damage due to weather, excessive temperature, and construction
operations.

1.7 PROJECT CONDITIONS

.1 Maintain environmental conditions (temperature, humidity, and ventilation) within limits
recommended by manufacturer for optimum results. Do not install products under
environmental conditions outside manufacturer's recommended limits.

1.8 WARRANTY

.1 Manufacturer's standard limited warranty unless indicated otherwise.
Part 2 Products

2.1 MANUFACTURERS

.1 Acceptable Manufacturer: Northern Facades – ISO clip.
Web:http://www.northernfacades.com

.2 Requests for substitutions will be considered in accordance with provisions of Section 01
25 00 – Substitution Procedures.

2.2 ISO CLIPS - Thermal Isolation Clip.

.1 Performance and Design Requirements:
.1 High Load Capacity per Clip: Less clips may be required compared to synthetic

or aluminum clips resulting in less thermal bridging.
.2 Built in slotted retaining tab to ease installation of girts.
.3 Mounting Orientation: Suitable for horizontal or vertical girt orientation.

http://www.northernfacades.com/
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.4 Substrate: Concrete.

.5 Clip Insulation Thickness Range: 51 to 89 mm.

.2 Product: 51 mm ISO Clip - Thermal Isolation Clip:
.1 Standards Compliance:

.1 ASHRAE 90.1, and NECB SB-10 compliance.

.2 NFPA 285.

.3 CAN / ULC S134.
.2 Clip Material: 14 ga ASTM A792 Galvalume or ASTM A653 Galvanized, steel.
.3 Thermal Isolator Pad: Glass fibre reinforced polyamide.
.4 Adjustment: Plus or minus 6 mm wall deviation. No shims required.

3.1 EXAMINATION

.1 Do not begin installation until substrates have been properly constructed and prepared.

.2 If substrate preparation is the responsibility of another installer, notify Consultant in
writing of unsatisfactory preparation before proceeding.

3.2 PREPARATION

.1 Clean surfaces thoroughly before installation.

.2 Prepare surfaces using the methods recommended by the manufacturer for achieving the
best result for the substrate under the project conditions.

3.3 INSTALLATION

.1 Install cladding support system components in accordance with manufacturer's written
instructions, approved submittals, and the following:

.1 Install in proper relationship with adjacent materials.

.2 Install cladding support system assembly level, plumb, and square within 3.2 mm
in 6.1 m noncumulative allowable tolerance.

.2 Install cladding support system in compliance with orientation, sizes, and locations as
indicated.

.1 Use termination trim at rough openings to properly transition and enclose
continuous insulation (CI) system to provide thermally broken transition from
opaque wall assemblies.

.2 Cover exterior cladding materials with trims and flashings.

3.4 FIELD QUALITY CONTROL

.1 Field Inspection: Coordinate field inspection in accordance with appropriate Sections in
Division 01.

3.5 CLEANING AND PROTECTION

.1 Clean products in accordance with the manufacturer's recommendations.

.2 Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION
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Part 1 General

1.1 SECTION INCLUDES

.1 Metal Soffit Panels.

1.2 RELATED SECTIONS

.1 Section 07 27 26 - Fluid-Applied Membrane Air Barriers.

.2 Section 07 62 00 - Sheet Metal Flashing and Trim.

.3 Section 07 90 00 - Joint Sealants.

1.3 REFERENCES

.1 ASTM International (ASTM):
.1 ASTM E72-15, Standard Test Methods of Conducting Strength Tests of Panels

for Building Construction.
.2 ASTM E1592-05(2017) - Standard Test Method for Structural Performance of

Sheet Metal Roof and Siding Systems by Uniform Static Air Pressure Difference.

.2 UL, LLC (UL).
.1 UL 580 - Standard for Tests for Uplift Resistance of Roof Assemblies.
.2 UL 2218 - Standard for Impact Resistance of Prepared Roof Covering Materials.

1.4 SUBMITTALS

.1 Submit under provisions of Section 01 33 00 – Submittal Procedures.

.2 Product Data:
.1 Manufacturer's data sheets on each product to be used.
.2 Preparation instructions and recommendations.
.3 Storage and handling requirements and recommendations.
.4 Typical installation methods.

.3 Verification Samples: Two representative units of each type, size, pattern, and colour.

.4 Shop Drawings: Include details of materials, construction, and finish. Include relationship
with adjacent construction.

1.5 QUALITY ASSURANCE

.1 Manufacturer Qualifications: Company specializing in manufacturing products specified in
this section with a minimum five years documented experience.

.2 Installer Qualifications: Company specializing in performing Work of this section with
minimum two years documented experience with projects of similar scope and complexity.

.3 Source Limitations: Provide each type of product from a single manufacturing source to
ensure uniformity.

.4 Mock-Up: Construct a mock-up with actual materials in sufficient time for Consultant's review
and to not delay construction progress. Locate mock-up as acceptable to Consultant.
.1 Intent of mock-up is to demonstrate quality of workmanship and visual

appearance.
.2 If mock-up is not acceptable, rebuild mock-up until satisfactory results are

achieved.
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.3 Retain mock-up during construction as a standard for comparison with
completed work.

.4 Do not alter or remove mock-up until work is completed or removal is authorized.

1.6 DELIVERY, STORAGE, AND HANDLING

.1 Store and handle in strict compliance with manufacturer's written instructions and
recommendations.

.2 Protect from damage due to weather, excessive temperature, and construction operations.

1.7 PROJECT CONDITIONS

.1 Maintain environmental conditions (temperature, humidity, and ventilation) within limits
recommended by manufacturer for optimum results. Do not install products under
environmental conditions outside manufacturer's recommended limits.

1.8 WARRANTY

.1 Warranty: Provide manufacturer's standard limited warranty against defects in materials and
workmanship and the following:

.1 Aluminum Panels: Will not leak because of perforation by rust or corrosion due
to exposure to normal atmospheric conditions within a period of 30 years after
date of shipment due to exposure to normal atmospheric conditions.

2.1 MANUFACTURERS

.1 Acceptable Manufacturer: Kaycan.

.2 Requests for substitutions will be considered in accordance with provisions of Section 01 60
00 - Product Requirements.

2.2 METAL SOFFIT PANELS

.1 Panel Soffit System:
.1 Compliance:
.2 Profile: V-groove, vented soffit, SP-600.
.3 Panel Width: 400 mm.
.4 Panel Length: As indicated on the Drawings.
.5 Panel Surface: Perforated smooth surface.
.6 Venting: Required.
.7 Clips: Concealed.
.8 Base Metal: Aluminum.
.9 Finish: Two-coat system with baked on topcoat.
.10 Colour: As indicated on the Drawings.

2.3 ACCESSORIES

.1 Provide required accessories for a complete installation.

Part 3 Execution

3.1 EXAMINATION

.1 Do not begin installation until substrates have been properly constructed and prepared.

.2 If substrate preparation is the responsibility of another installer, notify Architect in writing of
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unsatisfactory preparation before proceeding.

3.2 PREPARATION

.1 Clean surfaces thoroughly prior to installation. Verify existing construction is suitable to
receive metal panels.

.2 Prepare surfaces using the methods recommended by the manufacturer for achieving the
best result for the substrate under the project conditions.

3.3 INSTALLATION

.1 Install in accordance with manufacturer's instructions, approved submittals and in proper
relationship with adjacent construction.
.1 Install panels in a sequential pattern as recommended by manufacturer.
.2 Strippable plastic film may remain in place during installation, after removal from

areas of concealed or joined pieces. Remove film to avoid embrittlement from
exposure.

.3 Do not cut with power saws or abrasive blades.

3.4 CLEANING AND PROTECTION

.1 Clean products in accordance with the manufacturer’s recommendations.

.2 Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION
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Part 1 General

1.1 SECTION INCLUDES

.1 Cementitious siding with accessories.

1.2 RELATED SECTIONS

.1 Section 05 40 00 - Cold-Formed Metal Framing.

.2 Section 06 10 00 - Rough Carpentry.

.3 Section 07 21 19 - Foamed-In-Place Insulation.

1.3 REFERENCES

.1 American Society for Testing and Materials (ASTM International).
.1 ASTM B136 - Standard Method for Measurement of Stain Resistance of Anodic

Coatings on Aluminum.
.2 ASTM B244 - Standard Test Method for Measurement of Thickness of Anodic

Coatings on Aluminum and of Other Nonconductive Coatings on Nonmagnetic
Basis Metals with Eddy-Current Instruments.

.3 ASTM C1186 - Standard Specification for Flat Non-Asbestos Fiber-Cement
Sheets.

.4 ASTM D523 - Standard Test Method for Specular Gloss.

.5 ASTM D1117 - Standard Guide for Evaluating Nonwoven Fabrics.

.6 ASTM D1308 - Standard Test Method for Effect of Household Chemicals on
Clear and Pigmented Organic Finishes.

.7 ASTM D2794 - Standard Test Method for Resistance of Organic Coatings to the
Effects of Rapid Deformation (Impact).

.8 ASTM D3363 - Standard Test Method for Film Hardness by Pencil Test.

.9 ASTM D3359 - Standard Test Methods for Rating Adhesion by Tape Test.

.10 ASTM D4585 - Standard Practice for Testing Water Resistance of Coatings
Using Controlled Condensation.

.11 ASTM E96 - Test Methods for Water Vapor Transmission of Materials.

.12 ASTM E136 - Standard Test Method for Behavior of Materials in a Vertical Tube
Furnace at 750 degrees.

1.4 SUBMITTALS

.1 Submit under provisions of Section 01 30 00 – Submittal Procedures.

.2 Product Data: Manufacturer's data sheets on each product to be used, including:
.1 Installation instructions and recommendations.
.2 Storage and handling requirements and recommendations.
.3 Manufacturer's best practice guide.
.4 Technical data sheet.
.5 Standard CAD drawings.

.3 Shop Drawings: Provide detailed drawings of a typical non-standard applications of cladding
junctions and penetrations which are outside the scope of the standard details and
specifications provided by the manufacturer.

.4 Selection Samples: For each finish product specified, two complete sets of colour chips
representing manufacturer's full range of available colors and patterns.
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.5 Verification Samples: For each finish product specified, two samples, minimum size 100 by
150 mm, representing actual product, colour, and patterns.

1.5 QUALITY ASSURANCE

.1 Mock-Up: Provide a mock-up for evaluation of surface preparation techniques.
.1 Finish areas designated by Consultant.
.2 Do not proceed with remaining work until workmanship, colour, and sheen are

approved by Consultant.
.3 Refinish mock-up area as required to produce acceptable work.

1.6 DELIVERY, STORAGE, AND HANDLING

.1 Store products in manufacturer's unopened packaging until ready for installation.

.2 Store siding flat on a smooth level surface. Protect edges and corners from chipping. Store
sheets under cover and keep dry before installation.

.3 Store and dispose of solvent-based materials, and materials used with solvent-based
materials, in accordance with requirements of local authorities having jurisdiction.

1.7 PROJECT CONDITIONS

.1 Maintain environmental conditions (temperature, humidity, and ventilation) within limits
recommended by manufacturer for optimum results. Do not install products under
environmental conditions outside manufacturer's absolute limits.

1.8 WARRANTY

.1 Manufacturer's Warranty: Provide 30-year limited product warranty against manufacturing
defects.
.1 Application Warranty: Application limited warranty for 2 years.

Part 2 Products

2.1 MANUFACTURERS

.1 Acceptable Manufacturer: Cemfort.

.2 Substitutions: Product substitution will be considered provided it meets the requirements of
this Section. Refer to Section 01 25 00 – Substitution Procedures.

2.2 CLADDING

.1 Cement Cladding Panels: Cemfort Real Concrete Series, 10 mm thick, [smooth][rugged],
colour to later selection.

.2 Code Compliance Requirement for Siding Materials:
.1 To ASTM C1186 Type A Grade II.
.2 To ASTM E136 for a noncombustible material.
.3 To ASTM E84 Flame Spread Index = 0, Smoke Developed Index = 5.
.4 Tested to ASTM E330 for Transverse Loads.
.5 Manufacturer's Technical Data Sheet.

2.3 WEATHER BARRIER

.1 Weather Barrier: Non-woven, breathable, water-resistive, air barrier building wrap.
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.2 Code Compliance Requirement for Weather Barrier:
.1 Thickness, 11 mil sheet.
.2 Air Penetration Resistance: To ASTM E1677.
.3 Water vapour Transmission: 54 Perms to ASTM E96.
.4 Water Penetration Resistance to AATCC127.
.5 Breaking Strength: 30 lbs per in, to ASTM D882.
.6 Tear Resistance to ASTM D1117.
.7 Surface Burning Characteristics: Class A.
.8 Exposure to Ultra Violet Light: 120 Days.

2.4 FASTENING SYSTEM

.1 Face Fastener System: Enameled aluminum backing strips with nylon inserts, and stainless
steel screws, to achieve rain screen.

Part 3 Execution

3.1 EXAMINATION

.1 Do not begin installation until substrates have been properly prepared.

.2 Where framing preparation is the responsibility of another installer, notify Consultant of
unsatisfactory preparation before proceeding.

3.2 PREPARATION

.1 Clean surfaces thoroughly before installation.

.2 Prepare surfaces using the methods recommended by the manufacturer for achieving the
best result for the substrate under the project conditions.

3.3 INSTALLATION

.1 Metal Framing: Minimum 20 gauge (0.9 mm) 92 mm steel stud, Comply with local Building
Codes. Include the use of water-resistive barriers or vapour barriers where indicated.
Minimum 38 mm face of framing, straight, true, and properly aligned.
.1 Install water-resistive barriers and claddings to dry surfaces.
.2 Repair punctures or tears in the water-resistive barrier before the installation of

the siding.
.3 Protect siding from other trades.

.2 Furring: Install furring on a minimum 19 mm rainscreen cavity.

.3 Installation: Install materials in strict accordance with manufacturer's installation instructions.
.1 Install a kickout flashing to deflect water away from the siding at the roof

intersection.
.2 Install a self-adhering membrane on the wall before the sub-fascia and trim

boards are nailed in place, and then install the kickout.
.3 Allow minimum vertical clearance between the bottom edge of siding and any

other material in strict accordance with the manufacturer's installation.
.4 Maintain clearance between siding and adjacent finished grade as detailed.

3.4 FINISHING

.1 Finish factory primed siding with a minimum of one coat of high quality 100 percent acrylic
exterior flat grade paint with flat finish within 180 days of installation. Follow paint
manufacturer's written product recommendation and written application instructions.
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.2 Field cut edges shall be coated during the installation process using an exterior grade primer
/ sealer that is compatible with the type of paint.

3.5 PROTECTION

.1 Protect installed products until completion of project.

.2 Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION
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Part 1 General

1.1 SECTION INCLUDES
.1 Materials and installation for sheet metal roofing.

1.2 RELATED SECTIONS
.1 Section 06 10 00 – Rough Carpentry.

.2 Section 07 92 00 - Joint Sealants.

1.3 REFERENCES
.1 Aluminum Association (AA).

.1 AA DAF-45, Designation System for Aluminum Finishes.

.2 AA ASM-35, Specifications for Aluminum Sheet Metal Work in Building
Construction, Section 5.

.2 American Society for Testing and Materials International, (ASTM).

.1 ASTM A653/A653M, Standard Specification for Steel Sheet, Zinc-Coated
(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.

.2 ASTM A792/A792M, Standard Specification for Steel Sheet, 55%
Aluminum-Zinc Alloy-Coated by the Hot Dip Process.

.3 ASTM D822, Standard Practice for Filtered Open-Flame Carbon-Arc
Exposures of Paint and Related Coatings.

.3 Canadian General Standards Board (CGSB).

.1 CAN/CGSB-37.5, Cutback Asphalt Plastic Cement.

.2 CAN/CGSB-93.1, Sheet Aluminum Alloy, Prefinished, Residential.

.4 Canadian Standards Association (CSA).

.1 CSA A123.3, Asphalt Saturated Organic Roofing Felt.

.5 National Research Council Canada (NRC)/ Institute for Research in Construction (IRC) -
Canadian Construction Materials Centre (CCMC).

.1 CCMC, Registry of Product Evaluations.

1.4 SUBMITTALS
.1 Submit product data sheets for metal roofing, bitumen, roofing, felts, insulation, include:

.1 Product characteristics.

.2 Performance criteria.

.3 Limitations.

.2 Shop drawings to indicate arrangements of sheets and joints, types and locations of
fasteners and special shapes and relationship of panels to structural frame.

.3 Submit 300 x 300 mm samples of each sheet metal material.

.4 Provide manufacturer’s instructions to indicate special handling criteria, installation
sequence and cleaning procedures.
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1.5 WARRANTY
.1 Provide a written guarantee, signed, and issued in the name of the Owner, stating that

the metal roofing systems will stay in place and remain watertight for a period of ten
years from the date of Substantial Completion of the work. The warranty to cover total
costs of repairing defective materials, workmanship, and associated damages.

1.6 DESIGN REQUIREMENTS
.1 Design, fabricate and install metal roof system to the following requirements:

.1 Resist a minimum positive and negative wind pressure of 2 kPa.

.2 Maximum deflection 1/240 of clean span under live loads of wind, snow, and
ice.

.3 Calculate snow and ice loads for building area in accordance with National
Building Code of Canada.

.4 Resist water penetration.

.5 Allow for thermal movement.

.6 Resist corrosion.

.7 Resist loads imposed by the snow retention system.

Part 2 Products

2.1 SHEET METAL MATERIALS
.1 Aluminum-zinc alloy coated steel sheet: to ASTM A792/A792M, commercial quality, with

AZ 150 coating, prefinished, 0.511 mm base metal thickness (24 ga.).

2.2 PREFINISHED STEEL SHEET
.1 VOC content for surface coatings and touch up coatings for prefinished metal sheet

maximum 250g/L.

.2 Surface coatings and touch up coatings manufactured or formulated without aromatic
solvents, formaldehyde, halogenated solvents, mercury, lead, cadimium, hexavelant
chromium and their compounds will be acceptable for use on this project.

.3 Prefinished steel with factory applied polyvinylidene fluoride.

.1 Finish coating: silicone modified polyester (SMP) topcoat system.

.2 Colour selected by Consultant from manufacturer's standard range.

.3 Specular gloss: 30 units +/-5 to ASTM D523.

.4 Coating thickness: not less than 22 micrometres.

.5 Resistance to accelerated weathering for chalk rating of 8, colour fade 5 units
or less and erosion rate less than 20% to ASTM D822 as follows:

.1 Outdoor exposure period 2500 hours.

.2 Humidity resistance exposure period 5000 hours.
.6 Profile: Prestige 20 (508 mm) by Vicwest. Substitution not permitted.
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2.3 ACCESSORIES
.1 Isolation coating: alkali resistant bituminous paint.

.2 Plastic cement: to CAN/CGSB-37.5.

.3 Underlay: dry sheathing to CAN/CGSB-51.32.

.4 Slip sheet: synthetic underlayment.

.1 Acceptable Manufacturers:
.1 Vicwest.
.2 BP.
.3 IKO.
.4 GAF.

.5 Sealant: as per Section 07 92 00 – Joint Sealants.

.6 Rubber-asphalt sealing compound: to CAN/CGSB-37.29.

.7 Trims:

.1 Starter: Starter trim with S-125 fasteners.

.2 Gable: A-type gable cap.

.3 Closure: Vicwest Prestige closure strip.

.4 Ridge: Field notched ridge cap.

.8 Metal Building Tape: Self-adhering tape, open-cell polyurethane foam, impregnated with
a water-based acrylic-modified asphalt emulsion.

.9 Vent Flashing: Dektite combo flashing.

.10 Fasteners: concealed.

.11 Washers: of same material as sheet metal, 1 mm thick with rubber packings.

.12 Touch-up paint: as recommended by sheet metal roofing manufacturer.

.13 Eavestrough: Provide 22 gauge, commercial grade, seamless, 125 mm standard
eavestrough and downspouts where indicated on Drawings with heavy duty brackets
spaced at no more than 610 mm on centres. Colour to match colour of roofing.

Part 3 Execution

3.1 INSTALLATION - GENERAL
.1 Use concealed fastenings except where approved by Consultant before installation.

.2 Provide underlayment under sheet metal roofing. Secure in place and lap joints 100 mm
minimum.

.3 Install sheet metal roof panels in accordance with manufacturer’s written instructions.

.4 Flash roof penetrations with material matching roof panels and make watertight.

.5 Form seams in direction of water-flow and make watertight.
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3.2 SHEET METAL ROOFING
.1 Prestige Starter with Hidden Fasteners:

.1 Install the Prestige starter molding with fasteners.

.2 Install the Vicwest underlayment.

.3 Provide for an excess in the panel of 1 inch at the molding nose.

.4 Prepare the Prestige profile by folding in on itself only the flat part extending one
inch from each panel to allow the fitting on the nose of the starter molding; then
perform the installation.

.5 Cut the rib excess after folding the end of the molding nose.

.6 Close the bottom of the sheet with the metal rib end cap and sealant.

.2 Gableboards:

.1 Install the Vicwest underlayment.

.2 Install a first Prestige profile sheet on the gable edge with the first rib cut
beforehand.

.3 Install 1.6 mm x 12.7 mm metal building tape or a sealant bead along the entire
length of the gableboard.

.4 Install the galvanized steel fastener on the gableboard on the tape or sealant
joint by using screws near the rake fascia end.

.5 Fit the Prestige A-type gableboard molding in the galvanized steel fastener and
lock the molding using rivets or stitch screws

.3 Ridge:

.1 Install the Vicwest underlayment.

.2 Install the hip / valley foam sealer up both sides of hip on profile  keeping close to
center.

.3 Install the Prestige Field Notched Hip / Ridge cap by marking the rib location on
the bottom leg. Notch out cap with tin snips so cap sits flush with profile below.

.4 Fasten with a pre-painted screw on every rib of profile.

.5 Seal the outline with a sealant.

.4 Dektite Combo Flashing: Cut to size, place bead of silicone around metal base from base
to ribs or profile and then fasten with skirt flange screws.

END OF SECTION
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Part 1 General

1.1 REFERENCES
.1 The Aluminum Association Inc. (AA).

.1 Aluminum Sheet Metal Work in Building Construction.

.2 AA DAF45, Designation System for Aluminum Finishes.

.2 American Society for Testing and Materials International (ASTM).

.1 ASTM A653/A653M-20, Standard Specification for Steel Sheet, Zinc-Coated
(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.

.2 ASTM A792/A792M-21a, Standard Specification for Steel Sheet, 55%
Aluminum-Zinc Alloy-Coated by the Hot-Dip Process.

.3 ASTM B32-20, Standard Specification for Solder Metal.

.4 ASTM B209/B209M-21, Standard Specification for Aluminum and Aluminum-
Alloy Sheet and Plate.

.5 ASTM D1187/D1187M-97(2018), Standard Specification for Asphalt-Base
Emulsions for Use as Protective Coatings for Metal.

.3 Canadian Roofing Contractors Association (CRCA).

.1 CRCA Roofing Specifications Manual, latest edition.

.4 Canadian Standards Association (CSA Group).

.1 CSA B111-1974(R2003), Wire Nails, Spikes and Staples.

.5 Sheet Metal and Air Conditioning Contractors' National Association Inc. (SMACNA).

.1 SMACNA Architectural Sheet Metal Manual – Seventh Edition.

1.2 SAMPLES
.1 Submit shop drawings in accordance with Section 01 33 00 – Submittal Procedures.

.2 Submit duplicate 50 x 50 mm samples of each type of sheet metal material, colour, and
finish.

1.3 WASTE MANAGEMENT AND DISPOSAL
.1 Separate and recycle waste materials in accordance with Section 01 74 19 –

Construction Waste Management and Disposal.

.2 Remove from site and dispose of all packaging materials at appropriate recycling
facilities.

.3 Collect and separate for disposal packaging material for recycling in accordance with
Waste Management Plan.

Part 2 Products

2.1 METAL MATERIALS
.1 Zinc coated steel sheet: 0.61 mm thickness, commercial quality to ASTM A653/A653M,

with Z275 designation zinc coating.
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.2 Prefinished sheet steel: metallic coated by the hot-dip process and 2-Coat fluoropolymer
to AAMA 621.

.1 Fluoropolymer finish containing not less than 70 percent PVDF resin by weight in
color coat.

.2 Prepare, pre-treat, and apply coating to exposed metal surfaces to comply with
coating and resin manufacturers' written instructions.

.3 Colours:  Selected by Consultant from manufacturer’s standard range, allow for
three colours.

.3 Sheet aluminum: ASTM B209, Aluminum Association alloy AA1100, minimum 1.22 mm
thickness except otherwise indicated and required by design requirements.

.1 Finishes:
.1 Clear anodic for exterior exposed aluminum surfaces: AAMA AA A41

anodized to AAMA 611 and AA DAF-45, AA-M12C22A41, Class I,
minimum 18 microns thickness.

2.2 ACCESSORIES
.1 Isolation coating: Cold-applied asphalt emulsion complying with ASTM D1187/D1187M.

.2 Sealing compound: rubber asphalt type.

.3 Underlay for metal flashing: dry sheathing.

.4 Sealants: as specified in Section 07 92 00 - Joint Sealants.

.5 Cleats: Of same material, thickness, and temper as sheet metal flashing being secured,
minimum 75 mm high.

.6 Fasteners: Of same material as sheet metal, to CSA B111, ring thread flat head roofing
nails of length and thickness suitable for application.

.7 Washers: Of same material as sheet metal, 1 mm thick with rubber packings.

.8 Solder: Grade A to ASTM B32, approved brand of soldering flux for type of metal.

.9 Touch-up paint: as recommended by prefinished material manufacturer.

2.3 FABRICATION
.1 Fabricate metal flashings and other sheet metal work in accordance with applicable

CRCA 'FL' series details, SMACNA's "Architectural Sheet Metal Manual," and as
indicated.

.2 Fabricate aluminum flashings and other sheet aluminum work in accordance with
AA-Aluminum Sheet Metal Work in Building Construction

.3 Form pieces in 2 400 mm maximum lengths.

.1 Make allowance for expansion at joints.

.2 Underflash at joints.

.4 Hem exposed edges on underside 12 mm.

.1 Mitre and seal corners with sealant.
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.5 Form sections square, true and accurate to size, free from distortion and other defects
detrimental to appearance or performance.

.6 Seams:

.1 Galvanized and Prefinished Steel: Fabricate non-moving seams with flat-lock
seams.  Form seams and seal with elastomeric sealant unless otherwise
recommended by sealant manufacturer for intended use.

.2 Aluminum:  Fabricate non-moving seams with flat-lock seams.  Form seams and
seal with epoxy seam sealer.

.7 Apply isolation coating to metal surfaces to be embedded in concrete or mortar.

2.4 METAL FLASHINGS
.1 Form exposed flashings, drip edges, copings and fascias to profiles indicated from

materials indicated:

.1 Prefinished steel sheet: minimum 0.61 mm thick, base metal thickness

.2 Sheet aluminum:   minimum 1.22 mm metal thickness.

.2 Form concealed flashings to profiles indicated of minimum 0.61 mm thick galvanized
sheet steel.

2.5 PANS
.1 Form pans to receive sealing compound from 0.61 mm thick galvanized steel sheet metal

with minimum 200 mm upstand above roof drains and continuous flanges with no open
corners.

.1 Solder joints.

.2 Make pans minimum 50 mm wider than member passing through roof
membrane.

Part 3 Execution

3.1 INSTALLATION
.1 Install sheet metal work in accordance with CRCA FL series details, SMACNA's

"Architectural Sheet Metal Manual," and as indicated.

.2 Use concealed fastenings except where approved before installation.

.3 Provide underlay under metal flashings.

.1 Secure in place and lap joints 100 mm.

.4 Counterflash bituminous flashings at intersections of roof with vertical surfaces and
curbs.

.1 Flash joints using S-lock forming tight fit over hook strips.

.5 Lock end joints and caulk with sealant.

.6 Metal protection: Where dissimilar metals contact each other or corrosive substrates,
protect against galvanic action by painting contact surfaces with bituminous coating or by
other permanent separation as recommended by SMACNA.



Municipality of North Grenville Section 07 62 00
Pool House SHEET METAL FLASHING AND TRIM
A49 Project No. 219-00153-00 Page 4 of 5

.1 Coat back side of uncoated aluminum sheet metal flashing and trim with
bituminous coating where flashing and trim will contact wood, ferrous metal, or
cementitious construction.

.2 Underlayment:  Where installing metal flashing directly on cementitious or wood
substrates, install course of underlayment and cover with slip sheet.
.1 Secure in place and lap joints 100 mm.

.7 Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim.

.1 Space movement joints at a maximum of 3 m with no joints allowed within of
corner or intersection.

.2 Where lapped expansion provisions cannot be used or would not be sufficiently
watertight, form expansion joints of intermeshing hooked flanges, not less than
25 mm deep, filled with sealant concealed within joints.

.8 Soldered Joints:

.1 Do not solder metallic-coated steel and aluminum sheet.

.2 Do not use torches for soldering.

.3 Clean surfaces to be soldered, removing oils and foreign matter.

.4 Pre-tin edges of sheets to be soldered to width of 38 mm, except reduce pre-
tinning where pre-tinned surface would show in completed Work.

.5 Heat surfaces to receive solder and flow solder into joint.

.6 Fill joint completely.

.7 Completely remove flux and spatter from exposed surfaces.

.9 Copings:  Anchor to resist uplift and outward forces according to recommendations in
SMACNA's "Architectural Sheet Metal Manual" and as indicated.

.1 Interlock exterior and interior leg with continuous cleat anchored to substrate at
75 mm centers.

.10 Pipe or Post Counterflashing:  Install counterflashing umbrella with close-fitting collar with
top edge flared for elastomeric sealant, extending minimum 100 mm over base flashing.

.1 Install stainless-steel draw band and tighten.

.11 Install pans, where shown around items projecting through roof membrane.

.1 Fill pans with sealing compound.

3.2 CLEANING AND PROTECTION
.1 Clean exposed metal surfaces of substances that interfere with uniform oxidation and

weathering.

.2 Clean and neutralize flux materials.

.3 Clean off excess solder.

.4 Clean off excess sealants.

.5 Remove temporary protective coverings and strippable films as sheet metal flashing and
trim are installed unless otherwise indicated in manufacturer’s written installation
instructions.

.6 On completion of installation, remove unused materials and clean finished surfaces.
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.7 Maintain in a clean condition during construction.

.8 Replace sheet metal flashing and trim that have been damaged or that have deteriorated
beyond successful repair by finish touchup or similar minor repair procedures.

END OF SECTION
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Part 1 General

1.1 REFERENCES
.1 American Society for testing and Materials International (ASTM).

.1 ASTM C679, “Standard Test Method for Tack-Free Time of Elastomeric
Sealants”.

.2 ASTM C834-17, Standard Specification for Latex Sealants.

.3 ASTM C919-19, Standard Practice for Use of Sealants in Acoustical
Applications.

.4 ASTM C920-18, Standard Specification for Elastomeric Joint Sealants.

.5 ASTM C1193-16, Standard Guide for Use of Joint Sealants.

.6 ASTM C1248-18, Standard Test Method for Staining of Porous Substrate by
Joint Sealants.

.7 ASTM C1330-18, Standard Specification for Cylindrical Sealant Backing for Use
with Cold Liquid Applied Sealants.

.8 ASTM D6904, “Standard Practice for Resistance to Wind-Driven Rain”.

.9 ASTM E1399, “Test Method for Cyclic Movement and Measuring the Minimum
and Maximum Joint Width of Architectural Joint Systems”.

.2 Department of Justice Canada (Jus).

.1 Canadian Environmental Protection Act, 1999 (CEPA).

.3 Transport Canada (TC).

.1 Transportation of Dangerous Goods Act, 1992 (TDGA).

.4 Underwriters Laboratories (UL).

.1 UL 2761-2011, Sealants and Caulking Compounds, Edition 1.

.5 Test Requirements: CAN/ULC-S115:2018, "Standard Method of Fire Tests of Firestop
Systems".

.6 Underwriters Laboratories of Canada (ULC) of Scarborough runs CAN/ULC-S115:
2018under their designation of ULC-S115-11 and publishes the results in their "FIRE
RESISTANCE RATINGS DIRECTORY" that is updated annually.

.1 Underwriters Laboratories (UL) of Northbrook, IL runs ASTM E-814 under their
designation of UL 1479 and publishes the results in their "FIRE RESISTANCE
DIRECTORY" that is updated annually. UL tests that meet the requirements of
ULC-S115-M are given a cUL listing and are published by UL in their “Products
Certified for Canada (cUL) Directory.

.2 Omega Point Laboratories runs ASTM E814 and publishes the results annually in
their “Omega Point Laboratories Directory”

.7 Test Requirements: UL 2079, “Tests for Fire Resistance of Building Joint Systems”.
These test requirements provide more guidelines for testing moving joints than that given
in CAN4-S115-M. UL tests that meet the requirements of ULC-S115-M are given a cUL
listing and are published by UL in their “Products Certified for Canada (cUL) Directory

.8 Canada Green Building Council (CaGBC). LEED Canada V4.0- Building Design and
Construction, Interior Design + Construction (ID+C) Health Canada/ Workplace
Hazardous Material Information System (WHMIS).
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.9 Inspection Requirements:  ASTM E2174, “Standard Practice for On-site Inspection of
Installed Fire Stops.”

.10 Test Requirements: ASTM E2307, “Standard Test Method for Determining Fire
Resistance of Perimeter Fire Barrier Systems Using Intermediate-Scale, Multi-story Test
Apparatus”.

.11 International Firestop Council Guidelines for Evaluating Firestop Systems Engineering
Judgments.

.12 CAN/ULC-S102-M, Standard Test Method for Surface Burning Characteristics of Building
Materials.

1.2 SUBMITTALS
.1 Provide submittals in accordance with Section 01 33 00 – Submittal Procedures.

.2 Action Submittals:

.1 Product Data: describing.
.1 Sealant compound.
.2 Primers.
.3 Sealing compound, each type, including compatibility when different

sealants are in contact with each other, and in contact with laminated
glass.

.2 Samples:
.1 Submit duplicate colour samples of each type of material and colour.
.2 Provide samples with joint sealants in 13 mm wide joints formed between

two 150 mm long strips of material matching the appearance of exposed
surfaces adjacent to joint sealants.

.3 Where custom colours are requested, submit colour samples of actual
product for review by Consultant.

.3 Informational Submittals:

.1 Manufacturer's instructions for installation of each product specified.

.2 Statement of Compatibility: Compatibility between sealants primers, and
substrates is essential. Provide written declaration to Consultant stating that
materials meet this requirement.

.3 For products specified to comply with SWRI Sealant Validation Program, provide
written confirmation from SWRI of product compliance.

.4 Test Reports.

.4 Submit product data:  Manufacturer's specifications and technical data for each material
including the composition and limitations, documentation of ULC or cUL firestop systems
to be used and manufacturer's installation instructions to comply with Section 01 33 00 –
Submittal Procedures.

.5 Manufacturer's engineering judgment identification number and drawing details when no
ULC or cUL system is available for an application.  Engineered judgment must include
both project name and contractor’s name who will install firestop system as described in
drawing.

.6 Submit material safety data sheets provided with product delivered to job-site.



Municipality of North Grenville Section 07 92 00
Pool House JOINT SEALANTS
A49 Project No. 219-00153-00 Page 3 of 7

.7 Submit shop drawings in accordance with Section 01 33 00 – Submittal Procedures.

.1 Submit complete cUL or ULC approved systems for all applications.

1.3 QUALITY ASSURANCE
.1 Test sealants in contact with samples of porous materials to be sealed to ensure no

staining of material will result in accordance with ASTM C1248.

1.4 DELIVERY, STORAGE, AND HANDLING
.1 Deliver and store materials in original wrappings and containers with manufacturer's

seals and labels, intact. Protect from freezing, moisture, water and contact with ground or
floor.

.2 Waste management and disposal: to Section 01 74 19 – Construction Waste
Management and Disposal.

1.5 ENVIRONMENTAL REQUIREMENTS / PROJECT CONDITIONS
.1 Comply with requirements of Workplace Hazardous Materials Information System

(WHMIS) regarding use, handling, storage, and disposal of hazardous materials; and
regarding labelling and provision of Safety Data Sheets (SDS) acceptable to Labour
Canada.

.2 Conform to manufacturer's recommended temperatures, relative humidity, and substrate
moisture content for application and curing of sealants including special conditions
governing use.

.3 Joint-Width Conditions: Do not proceed with installation of joint sealants where joint
widths are less than those allowed by joint sealant manufacturer for applications
indicated.

.4 Joint-Substrate Conditions: Do not proceed with installation of joint sealants until
contaminants capable of interfering with adhesion are removed from joint substrates.

.5 Ventilate area of work by use of approved portable supply and exhaust fans.

.1 For work within existing buildings, arrange with Owner for ventilation system to
be operated on maximum outdoor air and exhaust during installation of caulking
and sealants.

Part 2 Products

2.1 GENERAL
.1 Do not use caulking that emits strong odours, contains toxic chemicals, or is not certified

as mould resistant in air handling units.

.2 When low toxicity caulks are not possible, confine usage to areas which offgas to
exterior, are contained behind air barriers, or are applied several months before
occupancy to maximize offgas time.

.3 Where sealants are qualified with primers use only those primers.

.4 Sealants used as structural component: tested and approved by sealant manufacturer
before application, to confirm adhesion and compatibility with substrates.
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.1 Provide samples of substrates to sealant manufacturer for testing.

.5 Stain-Test-Response Characteristics:  Where sealants are specified to be non-staining to
porous substrates, provide products that have undergone testing according to
ASTM C1248 and have not stained porous joint substrates indicated for Project.

.6 Colours: selected by Consultant from manufacturer’s standard range.

.7 Comply with ASTM C920 and other requirements indicated for each liquid-applied
chemically curing sealant, including those referencing ASTM C920 classifications for
type, grade, class and uses.

.8 Compatibility: Provide joints sealants, primers and backings that are compatible with one
another, and with joint substrates under conditions of service and application as
demonstrated by joint sealant manufacturer based on proven test results and field
experience.

.9 Sealants: not exude materials that travel into or onto adjacent materials, causing
damage, or attracting soiling, which becomes apparent during service life of building.

.10 Provide firestopping composed of components that are compatible with each other and
substrates forming joints under conditions of service and application, as demonstrated by
the firestopping manufacturer based on testing and field experience.

.11 Provide components for each fire-resistive joint system that are needed to install fill
material. Use only components specified by the firestopping manufacturer and approved
by the qualified testing agency for the designated fire-resistance-rated systems.

.12 Joints in or between fire-rated construction: Provide joint firestopping systems with
ratings determined per CAN/ULC-S115 or UL 2079 or ASTM E1966:

.1 F-Rating: not less than the fire resistance rating of the construction they will join.

.13 Joints at Intersection between rated wall assemblies and non-rated horizontal
assemblies: Provide joint firestopping systems with ratings determined by ASTM E2837.

2.2 SEALANT MATERIAL DESIGNATIONS
.1 Exterior sealants: Dow Corning 790, no substitution.

.2 Silicones One Part to UL-2761.

.3 Acrylic Latex One Part to ASTM C834.

.4 Acoustical Sealant to ASTM C919.

.5 Other interior sealants: Dow Corning 790, Tremco Dymeric, Tremco Dymonic, Hilti CP
606, Hilti CFS-S SIL GG, Hilti CFS-S SIL SL

.6 Preformed Compressible and Non-Compressible back-up materials.

.1 Polyethylene, Urethane, Neoprene or Vinyl Foam.
.1 Extruded closed cell foam backer rod.
.2 Size: oversize 30 to 50 %.

.2 Neoprene or Butyl Rubber.
.1 Round solid rod, Shore A hardness 70.

.3 Bond Breaker Tape.
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.1 Polyethylene bond breaker tape which will not bond to sealant.

2.3 SEALANT SELECTION

.1 Type 1: perimeter of exterior openings where frames meet exterior facade of building (i.e.
brick, block, masonry). Control and expansion joints in exterior surfaces of unit masonry
walls. Coping joints and coping-to facade joints.

.1 Acceptable material: Dow Corning.

.2 Type 2: seal interior perimeters of exterior openings as detailed on drawings:

.1 Acceptable material: Tremco Dymonic, Hilti CP 606.

.3 Type 3: perimeter of interior hollow metal frames, as detailed and itemized: Sealant type:
latex.

.1 Acceptable material: acrylic latex, Hilti CP 606.

.4 Type 4: interior masonry vertical control joints (block-to-block, block-to-concrete, and
intersecting masonry walls). Interior masonry to gypsum board. Interior masonry to
structural steel. Joints at tops of non-load bearing masonry walls at the underside of
poured concrete. Exposed interior control joint sin drywall.

.1 Acceptable material: Tremco Dymonic, Hilti CP 606.

.5 Type 5: mildew-resistant, one part, movement range ±25%.
.1 Acceptable materials: Dow Corning 786, GE Sanitary 1700, Hilti CFS-S SIL GG,

Hilti CFS-S SIL SL.

.6 Type 6: Perimeter of bath fixtures (e.g. sinks, tubs, urinals, stools, water closets, basins,
vanities, countertops / backsplash).

.1 Acceptable materials: general purpose neutral cure clear silicone, Dow Corning
CWS.

.7 Type 7: acoustical sealant to ASTM C919.
.2 Standard of Acceptance: Tremco Acoustical Sealant, Grabber Construction

Products Acoustical Sealant, STI Smoke ‘N’ Sound Sealant, Hilti CP 506.

.8 Type 8: one-part polyurethane, self-leveling.
.1 Standard of Acceptance: Sikaflex 1cSL, Bostic Chem-Calk 955 Self Leveling,

Tremco Vulkem 45 SSL, MasteSeal SL 1.

.9 Type 9: Multi-Component Urethane:  ASTM C920, Type M, Grade NS, Class 50; Uses T,
NT, M, A, and O; two component, chemical curing, nonstaining, nonbleeding, colour
selected by Consultant.

.1 Standard of Acceptance:  Tremco Dymeric 240, and subject to compliance with
specified requirements Comparable Products by BASF, and Sika.

.10 Joint Cleaner: Non-corrosive and non-staining type, compatible with joint forming
materials and sealant recommended by sealant manufacturer.

.11 Primer: As recommended by manufacturer, meeting maximum VOC requirements.
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.12 Back-up Materials:

.3 Backer rod: Polyethylene, closed cell foam backer rod, compatible with sealant,
recommended by manufacturer, diameter oversize 30 to 50% to suit joint.

.4 Bond breaker tape: Polyethylene, pressure sensitive bond breaker tape which
will not bond to sealant.

.5 Expanding Foam Sealant: Precompressed, open cell, chemically stabilized
acrylic impregnation, adhesive backed, high density polyurethane foam,
precompressed size indicated, width indicated, grey colour.

Part 3 Execution

3.1 EXAMINATION
.1 Joint-Width Conditions: Do not proceed with installation of joint sealants where joint

widths are less than those allowed by joint sealant manufacturer for applications
indicated.

.2 Joint-Substrate Conditions:  Do not proceed with installation of joint sealants until
contaminants capable of interfering with adhesion are removed from joint substrates.

3.2 PROTECTION
.1 Protect installed Work of other trades from staining or contamination.

3.3 SURFACE PREPARATION
.1 Examine joint sizes and conditions to establish correct depth to width relationship for

installation of backup materials and sealants.

.2 Clean bonding joint surfaces of harmful matter substances including dust, rust, oil grease,
and other matter which may impair Work.

.3 Do not apply sealants to joint surfaces treated with sealer, curing compound, water
repellent, or other coatings unless tests have been performed to ensure compatibility of
materials. Remove coatings as required.

.4 Ensure joint surfaces are clean and free from rust, grease, frost, oil, and loose materials.

.5 Prepare surfaces in accordance with manufacturer's directions.

.6 Test materials being sealed, caulked for staining, adhesion.

3.4 PRIMING
.1 Where necessary to prevent staining, mask adjacent surfaces before priming and

caulking.

.2 Prime sides of joints in accordance with sealant manufacturer's instructions immediately
before caulking.

3.5 BACKUP MATERIAL
.1 Apply bond breaker tape where required to manufacturer's instructions.

.2 Install joint filler to achieve correct joint depth and shape, with approximately 30%
compression.
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3.6 MIXING
.1 For multi-component sealants, mix materials in strict accordance with sealant

manufacturer's instructions.

3.7 APPLICATION
.1 Sealant:

.1 Apply sealant in accordance with manufacturer's written instructions.

.2 Mask edges of joint where irregular surface or sensitive joint border exists to
provide neat joint.

.3 Apply sealant in continuous beads.

.4 Apply sealant using gun with proper size nozzle.

.5 Use sufficient pressure to fill voids and joints solid.

.6 Form surface of sealant with full bead, smooth, free from ridges, wrinkles, sags,
air pockets, embedded impurities.

.7 Tool exposed surfaces before skinning begins to give slightly concave shape.

.8 Remove excess compound promptly as work progresses and upon completion.

.9 Apply non-paintable silicone sealants after wall surfaces have been painted.

.10 Bakor 570-05 polybitume sealing compound: do not thin apply with a caulking
gun. Work material to avoid air pockets and improve the bond.

.2 Curing:

.1 Cure sealants in accordance with sealant manufacturer's instructions.

.2 Do not cover up sealants until proper curing has taken place.

.3 Cleanup:

.1 Clean adjacent surfaces immediately and leave Work neat and clean.

.2 Remove excess and droppings, using recommended cleaners as work
progresses.

.3 Remove masking tape after initial set of sealants.

END OF SECTION
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Part 1 General

1.1 SUMMARY
.1 Section Includes:

.1 Exterior and interior metal doors and frames.

1.2 RELATED SECTIONS
.1 Section 07 92 00 - Joint Sealants.

.2 Section 08 71 10 - Finish Hardware.

1.3 REFERENCES
.1 American Society for Testing and Materials International (ASTM).

.1 ASTM A653/A653M-20, Specification for Steel Sheet, Zinc-Coated (Galvanized)
or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.

.2 ASTM C578-19, Standard Specification for Rigid, Cellular Polystyrene Thermal
Insulation.

.3 ASTM D3322 - 82(2017), Standard Practice for Testing Primers and Primer
Surfacers Over Preformed Metal.

.2 Canadian Standards Association (CSA International).

.1 CSA G40.20-13/G40.21-13(R2018), General Requirements for Rolled or Welded
Structural Quality Steel/Structural Quality Steel.

.2 CSA W59-18, Welded Steel Construction (Metal Arc Welding).

.3 Canadian Steel Door Manufacturers' Association (CSDMA).

.1 CSDMA (Section 08 11 00 – 2006), Commercial Steel Doors and Frames.

.2 CSDMA (Section 08 11 00 – 2009), Recommended Selection and Usage Guide
for Commercial Steel Doors.

.4 National Fire Protection Association (NFPA).

.1 NFPA 80-2017, Standard for Fire Doors and Other Opening Protectives.

.5 Underwriters' Laboratories of Canada (ULC).

.1 CAN/ULC-S104-15, Standard Method for Fire Tests of Door Assemblies.

1.4 SUBMITTALS
.1 Provide product data, shop drawings, and samples in accordance with Section 01 33 00

– Submittal Procedures.

.2 Shop Drawings:

.1 Indicate elevation of each door and frame type.

.2 Indicate each type of door, material, steel core thicknesses, mortises,
reinforcements, location of exposed fasteners, glazed openings, arrangement of
hardware, fire rating, and finishes.

.3 Indicate each type frame material, core thickness, reinforcements, location of
anchors and exposed fastenings, reinforcing, fire rating, and finishes.

.4 Include schedule identifying each unit, with door marks and numbers relating to
numbering on drawings and door schedule.
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1.5 COORDINATION
.1 Coordinate hardware preparation requirements with wood doors.

1.6 DELIVERY, STORAGE AND HANDLING
.1 Deliver, store and handle materials in accordance with manufacturer’s written

requirements and in accordance with Section 01 61 00 – Common Product
Requirements.

.2 Waste Management and Disposal: Separate waste materials for reuse and recycling.

Part 2 Products

2.1 DESIGN REQUIREMENTS
.1 Steel fire rated doors and frames: labelled and listed by an organization accredited by

Standards Council of Canada in conformance with CAN/ULC-S104 for ratings specified
or indicated.

.2 Provide fire labelled frames for openings requiring fire protection ratings.

.1 Test products in conformance with CAN/ULC-S104 and listed by nationally
recognized agency having factory inspection services.

2.2 MATERIALS
.1 Hot dipped galvanized steel sheet: to ASTM A653/A653M, CS, Type B, coating

designation ZF75, minimum base steel thickness in accordance with CSDMA Table 1 -
Thickness for Component Parts.

.2 Door Core Materials:

.1 Honeycomb:  Structural small cell 25.4 mm maximum kraft paper 'honeycomb'.
Weight: 36.3 kg per ream minimum, density: 16.5 kg/m3 minimum, sanded to
required thickness.

.2 Polystyrene:  Rigid extruded fire retardant, closed cell board.  Density; 16 to 32
kg/m3, thermal values; RSI 1.0 minimum, Type 1, in accordance with ASTM C578

.3 Temperature rise rated (TRR) core: composition to limit temperature rise on
unexposed side of door to 250 degrees C at 30 or 60 minutes, as determined by
governing building code requirements. Core to be tested as part of a complete
door assembly, in accordance with CAN/ULC-S104, covering Standard Method
of Tests of Door Assemblies and listed by nationally recognized testing agency
having factory inspection service.

.3 Reinforcement: to CSA G40.20/G40.21, Type 44W, coating designation to ASTM
A653/A653M, ZF75.

2.3 PRIMER
.1 Touch-up primer to ASTM D3322.

2.4 ACCESSORIES
.1 Door silencers: single stud rubber/neoprene type.

.2 Metallic paste filler: to manufacturer's standard.

.1 Interior top and bottom caps:  Steel.

.2 Fire labels: metal riveted.

.3 Frame Thermal Breaks:  Rigid PVC extrusion.
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.4 Glazing:  To Section 08 80 50 – Glazing.

2.5 FRAMES FABRICATION GENERAL
.1 Fabricate frames in accordance with CSDMA specifications.

.2 Fabricate frames to profiles and maximum face sizes as indicated.

.3 Exterior frames: 2.6 mm (12 ga.) welded type construction, thermally broken.

.4 Interior frames: 2.6 mm (12 ga.) welded type construction.

.5 Blank, reinforce, drill, and tap frames for mortised, templated hardware, and electronic
hardware using templates provided by finish hardware supplier.

.1 Reinforce frames for surface mounted hardware.

.6 Protect mortised cutouts with steel guard boxes for masonry construction.

.7 Prepare frame for door silencers as follows:

.1 Three for single door openings.

.2 Two at head for double door openings.

.8 Manufacturer's nameplates on frames are not permitted.

.9 Conceal fastenings except where exposed fastenings are indicated.

.10 Factory-apply touch up primer at areas where zinc coating has been removed during
fabrication.

2.6 FRAMES: WELDED TYPE
.1 Welding in accordance with CSA W59.

.2 Accurately mitre or mechanically join frame product and securely weld on inside of
profile.

.3 Perimeter corner joints: as defined in Appendix 2 of CSDMA, “Recommended
Specifications for Commercial Steel Door and Frame Products”, except as specified
otherwise:

.1 Profile welded, punch-mitered: continuously welded on inside of frame along
profile faces, rabbets, returns and soffit intersections.  Fill exposed faces and
grind smooth to uniform seamless surface.

.2 Tack welded: not permitted.

.4 Securely attach floor anchors to inside of each jamb profile.

.5 Weld in 2 temporary jamb spreaders per frame to maintain proper alignment during
shipment.

2.7 FRAME ANCHORAGE
.1 Provide appropriate anchorage to floor and wall construction.

.2 Locate each wall anchor immediately above or below each hinge reinforcement on hinge
jamb and directly opposite on strike jamb.

.3 Provide two anchors for rebate opening heights up to 1520 mm and one additional
anchor for each additional 760 mm of height or fraction thereof.

.4 Locate anchors for frames in existing openings not more than 150 mm from top and
bottom of each jambs and intermediate at 660 mm on centre maximum.
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2.8 DOOR FABRICATION, GENERAL
.1 Doors: swing type, flush, laminated core construction.

.2 Fabricate doors with longitudinal edges mechanically interlocked, adhesive assisted, with
visible edge seams, except as otherwise indicated.

.3 Blank, reinforce, drill doors and tap for mortised, templated hardware, and electronic
hardware.

.4 Factory prepare holes 12.7 mm diameter and larger except mounting and through-bolt
holes, on site, at time of hardware installation.

.5 Reinforce doors where required, for surface mounted hardware.

.1 Provide closer reinforcement both sides all doors, including doors not scheduled
to receive closers.

.6 Provide inverted, recessed, welded steel channels for top and bottom of doors.

.7 Provide factory-applied touch-up primer at areas where zinc coating has been removed
during fabrication.

.8 Provide fire labeled doors for those openings requiring fire protection ratings, as
scheduled.

.1 Test such products in strict conformance with CAN/ULC-S104 and list by
nationally recognized agency having factory inspection service and construct as
detailed in Follow-Up Service Procedures/Factory Inspection Manuals issued by
listing agency to individual manufacturers.

.9 Manufacturer’s nameplates on doors are permitted only on hinge side of door, concealed
from view.

2.9 DOORS: LAMINATED CORE CONSTRUCTION
.1 Exterior Doors:  Form face sheets from 1.6 mm sheet steel with polystyrene core,

laminated under pressure to face sheets

.2 Interior Doors:  Form each face sheet from 1.3 mm thick ZF75 coated steel with
honeycomb core or temperature rise rated core where required for fore resistance rating,
laminated under pressure to face sheets.

Part 3 Execution

3.1 MANUFACTURER'S INSTRUCTIONS
.1 Compliance: comply with manufacturer's written recommendations or specifications,

including product technical bulletins, handling, storage and installation instructions, and
datasheets.

3.2 PREPARATION
.1 Check floor flatness in area where frame is to be installed, and within door swing path.

Correct irregularities.

.2 Remove temporary shipping spreaders before installation.

.3 Check door and frame product for correct size, swing, rating and opening number.

.4 Verify substrate conditions are as detailed in Contract Documents and are acceptable for
product installation in accordance with manufacturer's instructions.



Municipality of North Grenville Section 08 11 00
Pool House METAL DOORS AND FRAMES
A49 Project No. 219-00153-00 Page 5 of 5

3.3 INSTALLATION GENERAL
.1 Install labelled steel fire rated doors and frames to NFPA 80 except where specified

otherwise.

.2 Install doors and frames to CSDMA Installation Guide.

.3 Ensure that all exterior doors provide clearance for walk-off mats.

3.4 FRAME INSTALLATION
.1 Set frames plumb, square, level and at correct elevation.

.2 Secure anchorages and connections to adjacent construction.

.3 Brace frames rigidly in position while building-in.

.1 Install temporary horizontal wood spreader at third points of door opening to
maintain frame width.

.2 Provide vertical support at centre of head for openings over 1 200 mm wide.

.3 Remove temporary spreaders after frames are built in.

.4 During setting of frame product, check and correct for opening width, opening height,
square, alignment, twist, and plumb in accordance with CSDMA, "Recommended
Dimensional Standards for Commercial Steel Doors and Frames".

.5 Make allowances for deflection of structure to ensure structural loads are not transmitted
to frames.

.6 Caulk perimeter of frames between frame and adjacent material with sealant specified in
Section 07 92 00 - Joint Sealants.

3.5 DOOR INSTALLATION
.1 Install doors and hardware in accordance with hardware templates and manufacturer's

instructions and Section 08 71 00 - Door Hardware.

.2 Provide even margins between doors and jambs and doors and finished floor and
thresholds having the following tolerances:

.1 Hinge side: 3.0 mm.

.2 Latchside and head: 3.0 mm.

.3 Finished floor, top of carpet, non-combustible sill, and thresholds: 13 mm.

.4 Bottom of door and top of threshold at rated doors: 19 mm maximum.

.3 Adjust operable parts for correct function.

3.6 FINISH REPAIRS
.1 Touch up with primer finishes damaged during installation.

.2 Fill exposed frame anchors and surfaces with imperfections with metallic paste filler and
sand to a uniform smooth finish.

3.7 FRAME SCHEDULE
.1 HM – exterior and interior:

.1 Standard door frame face profile:  50 mm.

END OF SECTION
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Part 1 General

1.1 RELATED SECTIONS

.1 Section 07 92 00 - Joint Sealants.

.2 Section 08 71 00 - Door Hardware.

.3 Section 08 80 50 - Glazing.

1.2 REFERENCES

.1 American Architectural Manufacturers Association (AAMA).
.1 AAMA 609/610-15, Cleaning and Maintenance Guide for Architecturally Finished

Aluminum.

.2 American Society for Testing and Materials (ASTM International).
.1 ASTM B221-20, Standard Specification for Aluminum and Aluminum-Alloy

Extruded Bars, Rods, Wire, Profiles, and Tubes.
.2 ASTM B456-17, Standard Specification for Electrodeposited Coatings of Copper

Plus Nickel Plus Chromium and Nickel Plus Chromium.
.3 ASTM B633-19, Standard Specification for Electrodeposited Coatings of Zinc on

Iron and Steel.
.4 ASTM E330/E330M-14, Standard Test Method for Structural Performance of

Exterior Windows, Doors, Skylights and Curtain Walls by Uniform Static Air
Pressure Difference.

.3 Canadian General Standards Board (CGSB).
.1 CAN/CGSB-12.1-2017, Safety Glazing.

.4 Canadian Standard Association (CSA International).
.1 CAN/CSA G164-M92(R2003), Hot Dip Galvanizing of Irregularly Shaped Articles.
.2 CSA G40.20-13/G40.20-13, General Requirements for Rolled or Welded

Structural Quality Steel/Structural Quality Steel, Includes Update No. 1 (2014).

.5 Canadian Institute of Steel Construction (CISC) / Canadian Paint Manufacturers
Association (CPMA).
.1 CISC/CPMA 2-75 a quick-drying Primer for Structural Steel.

.6 Environmental Choice Program (ECP)
.1 CCD-045-95, Sealants and Caulking Compounds.

1.3 SUBMITTALS

.1 Submit in accordance with Section 01 33 00 – Submittal Procedures.

.2 Product Data:
.1 Submit manufacturer's instructions, printed product literature and data sheets for

doors and frames and include product characteristics, performance criteria,
physical size, finish and limitations.

.3 Shop Drawings:
.1 Submit drawings stamped and signed by professional engineer registered or

licensed in the Province of Ontario, Canada.
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.2 Indicate materials and profiles and provide full-size, scaled details of components
for each type of door and frame. Indicate:
.1 Interior trim and exterior junctions with adjacent construction.
.2 Junctions between combination units.
.3 Elevations of units.
.4 Core thicknesses of components.
.5 Type and location of exposed finishes, method of anchorage, number of

anchors, supports, reinforcement, and accessories.
.6 Location of caulking.
.7 Each type of door system including location.
.8 Arrangement of reinforcing for hardware and joints.
.9 Arrangement of hardware and required clearances.

.4 Samples:
.1 Submit for review and acceptance of each unit.
.2 Samples will be returned for inclusion into work.
.3 Submit one 300 x 300 mm corner sample of each type door and frame.
.4 Submit sample showing glazing detail, reinforcement, finish and location of

manufacturer's nameplates.
.5 Frame sample to show glazing stop, door stop, jointing detail, finish, wall trim.

.5 Manufacturers Reports:
.1 Manufacturer's Field Reports: submit manufacturer's written reports within 3 days

of review, verifying compliance of Work, as described in Part 3 - FIELD QUALITY
CONTROL.

1.4 CLOSEOUT SUBMITTALS

.1 Submit in accordance with Section 01 78 00 - Closeout Submittals.

.2 Operation and Maintenance Data: submit operation and maintenance data for cleaning
and maintenance of aluminum finishes for incorporation into manual.

1.5 QUALITY ASSURANCE

.1 Certifications: product certificates signed by manufacturer certifying materials comply with
specified performance characteristics and criteria and physical requirements.

1.6 DELIVERY, STORAGE AND HANDLING

.1 Deliver, store and handle materials in accordance with Section 01 61 00 – Common
Product Requirements and with manufacturer's written instructions.

.2 Delivery and Acceptance Requirements: deliver materials to site in original factory
packaging, labelled with manufacturer's name and address.
.1 Apply temporary protective coating to finished surfaces. Remove coating after

erection. Use coatings that are easy to remove and residue free.
.2 Leave protective covering in place until final cleaning of building.

.3 Storage and Handling Requirements:
.1 Store materials off ground indoors in dry location and in accordance with

manufacturer's recommendations in clean, dry, well-ventilated area.
.2 Store and protect aluminum doors and frames from nicks, scratches, and

blemishes.
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.3 Replace defective or damaged materials with new.

Part 2 Products

2.1 DESIGN CRITERIA

.1 Design frames and doors in exterior walls to:
.1 Accommodate expansion and contraction within service temperature range of -35

to 35 degrees C.
.2 Limit deflection of mullions to maximum 1/175th of clear span when tested to

ASTM E330 under wind load of 1.2 kPa submit certificate of tests performed.
.3 Movement within system.
.4 Movement between system and perimeter framing components or substrate.

.2 Size glass thickness and glass unit dimensions to limits in accordance with
CAN/CGSB-12.1. Door stop for glazing to suit 6 mm tempered glass thickness.

.3 Include continuous air barrier and vapour retarder through door system. Primarily in line
with inside pane of glass and heel bead of glazing compound.

2.2 MATERIALS

.1 Aluminum extrusions: to Aluminum Association alloy AA 6063-T5 or T6 anodizing quality.

.2 Sheet aluminum: to Aluminum Association alloy AA 1100 - H14 anodizing quality. Utility
grade for unexposed surfaces anodizing quality for exposed surfaces.

.3 Steel reinforcement: to CSA G40.20/G40.21, grade 300 W.

.4 Fasteners: aluminum stainless steel, finished to match adjacent material.

.5 Weatherstrip: replaceable mohair backed wool pile.

.6 Door bumpers: black neoprene.

.7 Door bottom seal: operable and automatic adjustable door seal of anodized extruded
aluminum frame and vinyl weather seal, recessed in door bottom, closed ends, automatic
retract mechanism when door is open.

.8 Isolation coating: alkali resistant epoxy resin solution.

.9 Glass: Refer to Elevations and Section 08 80 50 - Glazing.

.10 Sealants: colour selected by Consultant in accordance with Section 07 92 00 - Joint
Sealants.
.1 Maximum VOC limit: 250 g/L 5% by weight to CCD-045.

2.3 ALUMINUM DOORS

.1 Exterior Swing Doors:
.1 Construct doors of porthole extrusions with minimum wall thickness of 3 mm with

an overall door thickness of 44.5 mm.
.2 Door stiles nominal 89 mm wide.
.3 Top rail nominal 89 mm wide.
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.4 Bottom rail nominal 203 mm wide.

.5 Mid rail nominal 165 mm wide.

.6 Glazing: VG3 – Insulated unit on exterior doors.

.7 Reinforce mechanically-joined corners of doors to produce sturdy door unit.

.8 Glazing stops: interlocking snap-in type for dry glazing. Exterior stops:
tamperproof type.

.9 Hardware: refer to Section 08 71 00 – Door Hardware and Hardware Schedule.

.10 Standard of Acceptance: Kawneer 350T.

.11 Finish: Exterior and interior exposed aluminum surfaces: AA-M10C21A44,
minimum thickness 0.7 mils, Architectural Class I, Black # 29.

.12 Products other than the named materials will be considered as specified in
Section 01 25 00 – Substitution Request.

.2 Interior Aluminum Frames:
.1 Basis of Design:

.1 Kawneer Trifab 400 Non-thermal.

.2 Top rail and vertical mullions: 45 mm x 102 mm.

.3 Base and Mid-Rail: 45 mm x 152 mm.

.4 Glazing: VG1 refer to Section 08 80 50 – Glazing.

.5 Aluminum Extrusions:  Alloy and temper recommended by aluminum
storefront manufacturer for strength, corrosion resistance, and
application of required finish and not less than 0.070” wall thickness at
any location for the main frame and complying with ASTM B221:
6063-T6 alloy and temper.

.6 Fasteners:  Aluminum, nonmagnetic stainless steel or other materials to
be non-corrosive and compatible with aluminum window members, trim
hardware, anchors, and other components.

.7 Anchors, Clips, and Accessories:  Aluminum, nonmagnetic stainless
steel, or zinc-coated steel or iron complying with ASTM B633 for SC 3
severe service conditions or other suitable zinc coating; provide sufficient
strength to withstand design pressure indicated.

.8 Reinforcing Members:  Aluminum, nonmagnetic stainless steel, or
nickel/chrome-plated steel complying with ASTM B 456 for Type SC 3
severe service conditions, or zinc-coated steel or iron complying with
ASTM B633 for SC 3 severe service conditions or other suitable zinc
coating; provide sufficient strength to withstand design pressure
indicated.

.9 Sealant:  For sealants required within fabricated storefront system,
provide permanently elastic, non-shrinking, and non-migrating type
recommended by sealant manufacturer for joint size and movement.

.10 Tolerances: Reference to tolerances for wall thickness and other
cross-sectional dimensions of storefront members are nominal and in
compliance with AA Aluminum Standards and Data.

.11 Finish: Clear anodized.

2.4 ALUMINUM FRAMES

.1 Construct door adapters to suit curtain wall system of aluminum extrusions with minimum
wall thickness of 3 mm.

.2 Frame members’ standard nominal size, for applied stops.

2.5 ALUMINUM FINISHES

.1 Exterior:
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.1 Medium Bronze Finish: To designation AA-M10C21A44, Kawneer Finish No. 28.

.2 Appearance and properties of anodized finishes designated by Aluminum
Association as Architectural Class 1, (0.7 mils minimum).

.2 Interior:
.1 Clear anodic finish: to designation AA-M10C21A31, Kawneer Finish No. 17.
.2 Appearance and properties of anodized finishes designated by Aluminum

Association as Architectural Class II, (0.4 mils minimum).

2.6 STEEL FINISHES

.1 Finish steel clips and reinforcing steel with steel primer to CISC/CPMA 2.

.2 Primer VOC limit: 250 g/L maximum.

.3 All exposed surfaces to be free of scratches and other serious blemishes.

2.7 FABRICATION

.1 Aluminum Doors:
.1 Doors and framing to be by same manufacturer.
.2 Fabricate doors and frames to profiles and maximum face sizes as indicated.

Provide minimum 22 mm bite for insulating glazed units.
.3 Provide structural steel reinforcement as required.
.4 Fit joints tightly and secure mechanically.
.5 Conceal fastenings.
.6 Mortise, reinforce, drill and tap doors, frames and reinforcements to receive

hardware using templates provided under Section 08 71 00 - Door Hardware and
Hardware Schedule.

.7 Isolate aluminum from direct contact with dissimilar metals, concrete and
masonry.

.2 Fabrication
.1 Sliding panels to have a depth of 1¾" (44.5). Corner construction to be of the

dual-moment design consisting of both sigma deep penetration weld and
mechanical fastening with ¼"-20 hi-torque machine bolts to insure rigidity and
prevent racking.

.2 The weight of each panel to be supported by the base tracks.

.3 Sliding panels to be equipped with two bottom casters each capable of
supporting a moving weight of 300 pounds (136.1 kg.).

.4 Sliding panels to not be removable when in a locked position.

.5
Part 3 Execution

3.1 EXAMINATION

.1 Verification of Conditions: verify conditions of substrates previously installed under other
Sections or Contracts are acceptable for aluminum doors and frames installation in
accordance with manufacturer's written instructions.

.2 Visually inspect substrate in presence of Consultant.

.3 Inform Consultant of unacceptable conditions immediately upon discovery.

.4 Proceed with installation only after unacceptable conditions have been remedied.
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3.2 INSTALLATION

.1 Manufacturer's Instructions: comply with manufacturer's written recommendations,
including product technical bulletins, product catalogue installation instructions, product
carton installation instructions, and data sheets.

.2 Set frames plumb, square, level at correct elevation in alignment with adjacent work.

.3 Anchor securely.

.4 Install doors and hardware in accordance with hardware templates and manufacturer's
instructions.

.5 Adjust door components to ensure smooth operation.

.6 Make allowances for deflection of structure to ensure that structural loads are not
transmitted to frames.

.7 Glaze aluminum doors and frames in accordance with Section 08 80 50 - Glazing.

.8 Seal joints to provide weathertight seal at outside and air, vapour seal at inside.

.9 Apply sealant in accordance with Section 07 92 00 - Joint Sealants. Conceal sealant
within the aluminum work except where exposed use is permitted by Consultant.

3.3 FIELD QUALITY CONTROL

.1 Have manufacturer of products supplied under this Section review Work involved in
handling, installation / application, protection and cleaning of its products, and submit
written reports in acceptable format to verify compliance of Work with Contract.

.2 Manufacturer's Field Services: provide manufacturer's field services consisting of product
use recommendations and periodic site visits for inspection of product installation in
accordance with manufacturer's instructions.

.3 Schedule site visits:
.1 After delivery and storage of products, and when preparatory Work on which

Work of this Section depends is complete, but before installation begins.
.2 Twice during progress of Work at 25% and 60%complete.
.3 Upon completion of Work, after cleaning is carried out.

.4 Obtain reports within 3 days of review and submit.

3.4 CLEANING

.1 Progress Cleaning: clean in accordance with Section 01 74 11 – Cleaning.
.1 Leave Work area clean at end of each day.
.2 Perform cleaning of aluminum components in accordance with AAMA 609.1 -

Voluntary Guide Specification for Cleaning and Maintenance of Architectural
Anodized Aluminum.

.3 Perform cleaning as soon as possible after installation to remove construction
and accumulated environmental dirt.

.4 Clean aluminum with damp rag and approved non-abrasive cleaner.

.5 Remove traces of primer, caulking, epoxy and filler materials; clean doors and
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frames.
.6 Clean glass and glazing materials with approved non-abrasive cleaner.

.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment
in accordance with Section 01 61 00 – Common Product Requirements.

3.5 PROTECTION

.1 Protect installed products and components from damage during construction.

.2 Repair damage to adjacent materials caused by aluminum door and frame installation.

END OF SECTION
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Part 1 General

1.1 SUMMARY OF WORK

.1 This Section specifies thermally broken, non-operable aluminum framed windows and
accessories, and small service window.

1.2 Related Sections

.1 Section 07 62 00 - Sheet Metal Flashing and Trim.

.2 Section 07 92 00 - Joint Sealants.

.3 Section 08 80 50 - Glazing.

1.3 REFERENCES

.1 Aluminum Association (AA).
.1 DAF 45 2003(R2016), Designation System For Aluminum Finishes.

.2 American Architectural Manufacturers Association (AAMA).
.1 AAMA-2603-17a, Voluntary Specification, Performance Requirements and

Test Procedures for Pigmented Organic Coatings on Aluminum Extrusions and
Panels.

.2 AAMA-2604-17a, Voluntary Specification, Performance Requirements and
Test Procedures for High Performance Organic Coatings on Aluminum
Extrusions and Panels.

.3 AAMA-2605-17a, Voluntary Specification, Performance Requirements and
Test Procedures for Superior Performing Organic Coatings on Aluminum
Extrusions and Panels.

.4 AAMA CW-10:2015, Care and Handling of Architectural Aluminum From Shop to
Site.

.3 American Society for Testing and Materials (ASTM International).
.1 ASTM B209/B209M-21, Specification for Aluminum and Aluminum-Alloy Sheet

and Plate.
.2 ASTM B221-20, Specification for Aluminum-Alloy Extruded Bars, Rods, Wire,

Profiles, and Tubes.
.3 ASTM D2240-15e1, Standard Test Method for Rubber Property—Durometer

Hardness.

.4 Canadian General Standards Board (CGSB).
.1 CAN/CGSB-19.13-M87, Sealing Compound, One-Component, Elastomeric,

Chemical Curing.

.5 Canadian Standards Association (CSA).
.1 CAN/CSA-A440-00/A440.1-00 (R2005), Windows / User Selection Guide to CSA

Standard CAN/CSA-A440-00, Windows.
.6 CSA A440.6:20, High Exposure Fenestration Installation.

.3 CSA-S157-17/S157.1-17, Strength Design in Aluminum / Commentary on CSA
S157-17, Strength Design in Aluminum to Register for.

.4 CSA W59.2-18, Welded Aluminum Construction.

.7 Underwriter’s Laboratories of Canada (ULC).
.1 CAN/ULC-S710.1-11, Standard for Thermal Insulation – Bead-Applied One
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Component Polyurethane Air Sealant Foam, Part 1: Materials.

1.4 PERFORMANCE CRITERIA

.1 Glazed aluminum windows to withstand movements of supporting structure including,
but not limited to, story drift, twist, column shortening, long-term creep, and deflection
from uniformly distributed and concentrated live loads. Failure also includes the following:

.1 Thermal stresses transferring to building structure.

.2 Glass breakage.

.3 Loosening or weakening of fasteners, attachments, and other components.

.2 Meet or exceed the requirements of the Ontario Building Code as amended, applicable
requirements of CSA A440 and CSA A440.6, and Ontario building energy code (Part 10
of the Ontario Building Code).

.3 Design loads and effects to be considered, to CSA A440.6.

.4 Design aluminum components to CAN/CSA S157.

.5 The interface between a window and the building envelope to have an airtightness like
that of a fixed window unit of 0.2 L/s/m2 (0.04 cfm/ft2) at a pressure difference of positive
and negative 75 Pa (1.57 psf).

.6 The interface between a window and the building envelope to be designed so that cold
exterior air will not circulate to the interior of the thermal break. Continuity of the weather
barrier and water-resistive barrier may be achieved either by sealing of adjacent
materials or by appropriate lapping of materials in a shingle fashion.

.7 Minimum Window Performance Requirements:
.1 Design aluminum components to CAN/CSA S157.
.2 Minimum Performance Requirements, to CAN/CSA A440/A440.1.

.1 Performance Class (B): R- Environmental Loads.

.2 Minimum Performance Grade (PG): 25.

.3 Minimum Positive Design Pressure: 1200 Pa.

.4 Minimum Negative Design Pressure” -1200 Pa.

.5 Minimum Water Penetration Resistance Test Pressure (C): 180 Pa.

.6 Hourly Wind Pressure: 410 Pa.

.7 Minimum Canadian Air Infiltration / Exfiltration (D): A2.

.8 Condensation resistance: Temperature Index, I=58 minimum.

1.5 ADMINISTRATIVE REQUIREMENTS

.1 Co-ordination: Co-ordinate work of this Section with work of other trades for proper time
and sequence to avoid construction delays.

.2 Pre-installation Meeting: Convene pre-installation meeting after Award of Contract and
one week before commencing work of this Section to verify project requirements,
substrate conditions and coordination with other building sub-trades, and to review
manufacturers written installation instructions.

1.6 SUBMITTALS

.1 Make submittals in accordance with Contract Conditions and Section
01 33 00 - Submittal Procedures.
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.2 Product Data: Submit product data including manufacturer’s literature for aluminum
window frames, glazing, components and accessories, indicating compliance with
specified requirements and material characteristics.

.3 Shop Drawings: Submit drawings stamped and signed by Professional Engineer
registered or licensed in Province of Ontario Canada.
.1 Indicate materials and details in full size scale for head, jamb and sill, profiles of

components, interior and exterior trim, junction between combination units,
elevations of unit, anchorage details, description of related components and
exposed finishes, fasteners, and caulking.

.2 Indicate location of manufacturer's nameplates.

.3 Show size and location of seismic restraints. Include seismic design calculations.

.4 Samples:
.1 Submit duplicate 300 x 300 mm sample sections showing prefinished aluminum

surface, finish, colour, and texture, and including frame corner details.
.2 Submit duplicate 300 x 300 mm sample sections of insulating glass unit showing

glazing materials and edge and corner details.

.5 Field Reports: Submit manufacturer’s field reports within 3 days of manufacturer
representative’s site visit and inspection.

.6 Installer Qualifications:
.1 Submit letter verifying installer’s experience with work like the work of this

Section.

.7 Make available upon request, detailed calculations and analysis made in the design of
the fenestration and any components required for its installation, including parts and
components.

1.7 CLOSEOUT SUBMITTALS

.1 Comply with the applicable requirements of Section 01 45 00 – Quality control, and
CSA A440.6.

.2 Sole Source for Windows: Use same manufacturer for exterior aluminum framed
windows.

.3 Qualifications: The firm producing and executing the Work of this Section to have a
minimum of 10 years’ successful experience in the fabrication and erection of systems of
similar sizes, shapes and finishes to the units required for this project and shall have
ample facilities to produce, furnish and supply the units as required for installation without
delay of the Work.

1.8 CLOSEOUT SUBMITTALS

.1 Operation and Maintenance Data: Supply maintenance data for windows for
incorporation into manual specified in Section 01 78 00 - Closeout Submittals.

.2 Record Documentation: In accordance with Section 01 78 00 - Closeout Submittals.
.1 List materials used in windows work.
.2 Warranty: Submit warranty documents specified.

1.9 DELIVERY STORAGE AND HANDLING

.1 Delivery and Acceptance Requirements:
.1 Deliver material in accordance with Section 01 61 00 – Common Product

Requirements.
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.2 Pre-installation / handling on site, to CSA A440.6.
.1 Deliver aluminum windows in manufacturer’s original packaging with

identification labels intact and in sizes to suit project.

.3 Protect metal and metal finishes to prevent damage during fabrication, storage, shipping,
handling, and installation.

.4 Protect insulating glass units during shipment. Repair or replace damaged components
or units as required to meet Contract requirements and replace any gas leakage during
shipping to specified concentrations

.5 Brace frames to maintain squareness and rigidity during shipment.

.6 Material Handling: Comply with AAMA CW-10 for care and handling of all aluminum
Products through the entire manufacturing, finishing, fabrication, delivery, and installation
phases.

.7 Storage Requirements: Store materials vertically off ground on wood platforms and
protect from exposure to harmful weather conditions and corrosive materials and at
temperature conditions recommended by manufacturer.

.8 Do not remove from crates or other protective covering until ready for installation.

1.10 SITE CONDITIONS

.1 Site Measurements: Verify dimensions of other construction by site measurements before
fabrication and indicate measurements on shop drawings where aluminum window
systems are indicated to fit to other construction.
.1 When measuring the width or height of the existing opening to confirm the proper

sizing of the replacement window, including required clearances, at least three
locations in each direction shall be checked and the smallest dimension shall be
used.

.2 Established Dimensions: Establish dimensions and proceed with fabricating aluminum
window without site measurements where site measurements cannot be made without
delaying the Work, coordinated with other construction to ensure that actual dimensions
correspond to established dimensions.

.3 Ambient Conditions: Confirm installation requirements for ambient and surface
temperatures of sealants with manufacturer and apply sealants when temperatures are
greater than manufacturer’s stated minimum from time of application until sealants have
cured.

1.11 WARRANTY

.1 Project Warranty: Refer to Contract Conditions for project warranty provisions.

.2 Manufacturer’s warranty:
.1 Submit, for Owner’s acceptance, manufacturer’s standard warranty document

executed by authorized company official.
.2 Warranty to be signed, dated, and in the name of the Owner.

.3 Manufacturer’s warranty is in addition to and not intended to limit other rights
Owner may have under Contract Conditions.

.4 Warranty period to commence from date of Substantial Performance the Work
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.3 Warranty period:
.1 Framing and Glazing: failure of performance requirements specified in Contract

Documents: 10 years.
.2 Insulating glass units: 10 years, warranted against condensation build-up

between the glass resulting from failure of the hermetic seal.
.3 Sealants: failure to maintain seal: 2 years.
.4 Aluminum Brake Shapes: oil-canning and delamination: 10 years.

.4 Provide Warranty for aluminum windows to include in maintenance manual in accordance
with Section 01 78 00 – Closeout Submittals.

Part 2 Products

2.1 DESCRIPTION

.1 Thermally broken, rain screen design, aluminum framed, windows with double glazed
insulating glass units with concealed tamperproof fasteners and exterior applied feature
caps.

.2 Include all sills, frames, connections, anchors, fasteners, flashings, transition and
membranes, and accessories as required for a complete installation.

2.2 MANUFACTURERS

.1 Thermally of this Section is based on Products by Kawneer Company Canada,
establishing standard of acceptance for comparable products by listed manufacturers.

.1 Provide systems in accordance with specified performance requirements and
system descriptions by one of the following manufacturers:

.1 Alumicor Limited.

.2 Kawneer Company Canada Ltd.

.3 Oldcastle Building Envelope.

2.3 WINDOW MATERIALS

.1 Extruded Aluminum Materials:

.1 To CSA HA-Series 6063 alloy, T5 or T6 temper, free from
perceptible distortions, waves, twists, buckling or other deficiencies of
appearance or performance.
.1 Frame Depth: 152 mm, ± 3 mm.

.2 Unexposed Sheet: utility sheet to CSA HA-Series 6063 alloy, T5 or T6 temper.

.3 Exposed Sheet: to ASTM B209/B209M, anodizing quality to AA-1100 series.

.4 Reinforcing Members: Aluminum, nonmagnetic stainless steel, or nickel / chrome
plated steel complying with ASTM B456 for Type SC 3 severe service conditions,
or zinc-coated steel or iron complying with ASTM B633 for SC 3 severe service
conditions or other suitable zinc coating; provide sufficient strength to withstand
design pressure indicated.

.5 Sheet and Plate: to ASTM B209/B209M, anodizing quality, alloy, and temper
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suitable for purpose and finish required, special hardness for flat panel
application, re-squared saw cut edges, free from perceptible distortions, waves,
twists, buckling or other deficiencies in appearance or performance.
.1 Panels, copings, soffits, interior and exterior sills, trims, closures, and

other such components to be minimum 3 mm thick; 1.5 mm thickness
may be used for flashings. Finish to match exterior window finish.

.6 Extruded bars, rods, profiles, and tubes: In accordance with ASTM B221/B221M,
and AA-6063-T5 or T6 temper, anodizing quality.

.7 Aluminum extruded structural pipe and tubes: AA6063-T6 temper, anodizing
quality.

.8 Structural Profiles: In accordance with ASTM B308/B308M, anodizing quality.

.9 Aluminum welding: to CSA W59.2.

.2 Steel: to CSA G40.20/G40.21, 300W hot-dipped galvanized after fabrication to
ASTM A653/A653M, minimum coating of 600 g/m2 shapes to suit mullion sections.

.3 Galvanizing, unless otherwise specified, hot-dipped galvanizing, with minimum zinc
coating of 600 g/m2 to ASTM A653/A653M.

.4 Thermal Break: Glass fibre reinforced polyamide porthole extrusion.

.5 Primary seal gasket: Dual Durometer PVC.

.6 Rain screen gasket: EPDM, 60 Durometer.

.7 Glass stop pressure gasket: EPDM, 70 Durometer.

.8 Insulating glass units: In accordance with Section 08 80 50 – Glazing.

2.4 WINDOWS

.1 Rectangular / Square windows, acceptable product:
.1 Fixed Windows: Kawneer Ltd: 1600 UT System 1.
.2 Service Window: CR Lawrence Company, series EDW fully automatic deluxe

service window, single sliding panel, finish to AA-M10C21A44, minimum
thickness 0.7 mils, Architectural Class I, Black # 29.

2.5 WINDOW FABRICATION

.1 Fabricate windows to CAN/CSA-A440, A440.1, and CSA A440.6.

.2 Do not start fabrication until samples, shop and erection drawings have been reviewed.

.3 Insofar as practicable, execute fitting and assembly in the shop with the various parts or
assemblies ready for erection at the building site.

.4 Fabricate aluminum assemblies of extruded sections to sizes and profiles indicated.
.1 Ensure vertical and horizontal members are extrusions designed for shear block

and screw spline corner construction.
.2 Install exterior feature caps as detailed.
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.3 Provide drainage path from glazing cavity in accordance with rain screen design
practices and manufacturer’s instructions to permit drainage of extraneous water
to the exterior.

.5 Construct units square, plumb and free from distortion, waves, twists, buckles or other
defects detrimental to performance or appearance.
.1 Brace frames to maintain squareness and rigidity during installation.

.6 Fabricate units square and true with tolerance of plus or minus 1.5 mm maximum for
units with diagonal measurement of 1 800 mm maximum and plus or minus 3 mm
maximum for units with diagonal measurement greater than 1 800 mm.

.7 Accurately fit and secure joints and corners.
.1 Ensure joints are flush, hairline, and weatherproof.

.8 Face dimensions detailed are maximum permissible sizes.

.9 Use only concealed tamperproof fasteners.
.1 Where fasteners cannot be concealed, countersunk screws finished to match

adjacent material may be used upon receipt of written approval from Consultant.

.10 Visible manufacturer’s labels are not permitted.

2.6 FINISHES

.1 Exterior and interior exposed aluminum surfaces: AA-M10C21A44, minimum thickness
0.7 mils, Architectural Class I, Black # 29.

.2 Steel exposed to exterior conditions that is on cold-in-winter side of air/vapour barrier, but
not exposed to view, to be blast cleaned and hot dip galvanized in accordance with
CAN/CSA G164, minimum coating mass 381 g/m2. Thread dimensions to be such that
nuts will thread over bolts without re-threading or chasing galvanized threads.

.3 Galvanize after fabrication where possible. Follow standard precautions to avoid making
the base metal brittle by over pickling, overheating or during galvanizing.

.4 Colour appearance to be uniform with no variations detectable by the naked eye at a
distance of 1 525 mm under natural lighting.

.5 Shop and touch-up primer for steel components: SSPC 25 Paint red oxide.

.6 Touch-up primer for galvanized steel surfaces: SSPC 20 Paint zinc rich.

.7 Concealed steel items: galvanized in accordance with ASTM A123 to 600 gm/m2.

.9 Apply one coat of bituminous paint to concealed aluminum and steel surfaces in contact
with cementitious or dissimilar materials.

2.7 AIR BARRIER AND VAPOUR RETARDER

.1 Equip window frames with factory installed air barrier and vapour retarder material for
sealing to building air barrier and vapour retarder as follows:
.1 Material width: adequate to provide required air tightness and vapour diffusion

control to building air barrier and vapour retarder from interior.
.2 Material: identical to, or compatible with, building air barrier and vapour retarder

materials to provide required air tightness and vapour diffusion control throughout
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exterior envelope assembly. Acceptable products: Tremco ProGlaze ETA or
approved alternate.

2.8 ACCESSORIES

.1 Gasketing: To CCD-45 Black EPDM gaskets.

.2 Setting Blocks: To CCD-45 and ASTM D2240, 80 - 90 Shore A Durometer hardness.

.3 Spacers: To CCD-45 and ASTM D2240, 50 - 60 Shore A Durometer hardness.

.4 Sealant: To CAN/CGSB-19.13, Class 40, one-component, cold-applied, non-sagging
silicone.

.1 Acceptable material: Dow Corning 795.

.5 Sealant Bond Breaker: Open cell foam backer rod sized to suit project requirements.

.6 Flashings: 3 mm (0.125 inches) thick aluminum flashing to profiles indicated and in
accordance with Section 07 62 00 - Sheet Metal Flashing and Trim.

.7 Liquid Foam Insulation: Single component, moisture cure, low expansion rate
spray-in-place polyurethane liquid foam insulation to ULC-S710.1 and in accordance with
manufacturer’s written recommendations.

.8 Fasteners: Tamperproof, cadmium plated stainless steel series to meet window
requirements and as recommended by manufacturer.

.9 Provide brick moulding at masonry locations.

Part 3 Execution

3.1 EXAMINATION

.1 Verification of Conditions: Verify that conditions of substrate previously installed under
other Sections or Contracts are acceptable for window installation in accordance with
manufacturer’s written instructions.
.1 Visually inspect substrate in presence of Consultant.
.2 Inform Consultant of unacceptable conditions immediately upon discovery.
.3 Proceed with installation only after unacceptable conditions have been remedied

and after receipt of written approval to proceed from Consultant.

3.2 WINDOW INSTALLATION

.1 Install windows in accordance with manufacturer’s written instructions and to CAN/CSA
A440/A440.1.

.2 Arrange components to prevent abrupt variation in colour.

3.3 ISOLATION COATING

.1 Apply isolation coating to contact surfaces in contact with cementitious materials, wood
materials, and dissimilar metals.
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.2 Apply into all drilled holes, onto all fasteners (e.g., bolts, screws, rivets) and between all
flat surfaces.

.3 Generally, 2 – 3 mil thickness is required per application. Each application needs enough
product applied so that excess material “oozes out” during assembly (this will ensure you
have created a proper seal).

.4 Assemble and wipe away any excess product.

3.4 SUB-SILL FLASHING

.1 Sub-sill flashing to be installed in all rough openings in preparation for the installation
of the windows.

.2 Sub-sill flashing to:

.1 Be continuous or sealed segments of water-impermeable sheet membrane or
flashing, or liquid-applied membrane.

.2 Applied across the full width of the bottom of the rough opening and turned up
a minimum of 150 mm (6 in) on the jambs, unless expressly permitted otherwise
by the design professional in the design of the critical barriers:
.1 Turning the sub-sill flashing up the jambs effectively provides an end

dam for the sub-sill flashing.
.3 Install with joints lapped at a minimum width specified by the material

manufacturer, in shingle fashion, with higher layers on top of lower layers:
.1 To achieve this requirement, where membranes are used, install starting

at the lower points of the opening and work to proceed upwards to
ensure that all membrane is installed in a shingle lapped fashion.

.4 Seal to control rainwater leakage.

.5 Seal continuously to the window frames at the inside face of the window to
control rainwater leakage into the wall below or into the building interior.

.6 Install over a rough sill sloped a minimum of 6%, or onto a metal angle back
dam, where the height of the back dam is the greater of 25 mm (1 in) or 1/10 the
value of the 1-in-10 driving rain wind pressure from CSA A440S1, and
design to control leakage to the interior and drain to the exterior.

.7 Overlap and seal to the water-resistive barrier in the wall assembly below or
flash and drain directly to the building exterior.

.8 If sheet membranes are used, fold membranes as per Figure 4 Sub-sill Flashing
Detail per CSA A440.6, or utilize gussets in corners to eliminate pinholes that
might be present from cutting membrane in areas where it is folded.

.3 Sub-sill flashing materials to be selected and applied in accordance with the sub-sill
flashing material manufacturer’s written instructions to ensure compatibility with the
surrounding materials and the windows.

.4 Sub-sill flashing to collect and drain rainwater to the exterior.

.5 Installation of fasteners through the sill of the window to not penetrate the horizontal
portion of the sub-sill flashing

3.5 SILL INSTALLATION

.1 Install aluminum sills with uniform wash to exterior, level in length, straight in alignment
with plumb upstands and faces.
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.2 Secure sills in place with anchoring devices located at ends and joints of continuous sills
and evenly spaced 600 mm on centre in between.

.3 Fasten expansion joint cover plates and drip deflectors with tamperproof, self-tapping

cadmium plated stainless steel screws.

.4 Maintain 6 to 9 mm space between butt ends of continuous sills. For sills over 1 200 mm
in length, maintain 3 to 6 mm space at each end.

3.6 ADJUSTING

.1 Adjust operating hardware and accessories for a tight fit at contact points and weather
stripping for smooth operation and weather tight closure. Lubricate hardware and moving
parts.

.2 Replace defective materials and materials damaged due to faulty installation, careless
handling or other causes resulting from work of this section.

.3 Upon completion of the work and just prior to final review, or at a time as directed, inspect
units for damage and correct same immediately.

.4 Test and adjust hardware and replace or repair faulty items.

.5 Adjust weather-stripping to leave each opening unit in its most watertight position.

.6 Test operable elements and ensure easy and smooth operation.

3.7 CAULKING

.1 Apply sealant in accordance with Section 07 92 00 - Joint Sealants. Conceal sealant
within window units except where exposed use is approved in writing by Consultant.

.2 Seal joints between windows and window sills with sealant. Bed sill expansion joint cover
plates and drip deflectors in bedding compound.
.1 Caulk between sill upstand and window frame. Caulk butt joints in continuous

sills.

3.8 CLEANING

.1 Progress Cleaning: Perform cleanup as work progresses.
.1 Remove sealant and caulking drippings as work progresses.
.2 Leave work area clean end of each day.

.2 Final leaning: Upon completion, remove surplus materials, rubbish, tools, and equipment.

.3 Waste Management:
.1 Co-ordinate recycling of waste materials with Section 01 74 19 – Construction

Waste Management and Disposal.
.2 Collect recyclable waste and dispose of or recycle field generated construction

waste created during construction or final cleaning related to work of this Section.
.3 Remove recycling containers and bins from site and dispose of materials at

appropriate facility.
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3.9 PROTECTION

.1 Protect installed windows and components from damage during construction.

.2 Repair damage to adjacent materials caused by aluminum window installation.

END OF SECTION
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Part 1 General

1.1 SUMMARY OF WORK

.1 Work Included: The work of this Section includes the provision of all labour, materials,
equipment and services required to supply cabinet hardware and miscellaneous
hardware, as indicated on the drawings, as specified herein and as required for a
complete project.

1.2 RELATED SECTIONS

.1 Section 06 41 13 - Wood-Veneer-Faced Architectural Cabinets.

.2 Section 08 71 00 - Door Hardware.

1.3 SUBMITTALS

.1 General: Submit each item in this Article according to the Conditions of the Contract and
the applicable Division 01 Specification Section.

.2 Hardware Schedule:
.1 Provide a complete Cabinet and Miscellaneous Hardware Schedule for the

project.
.2 Pay the cost of preparation of the Hardware Schedule and include in the Contract

Price.
.3 Clearly indicate hardware proposed, including make, model, material, function,

finish and all other pertinent information.
.4 The Consultant's review of the Hardware Schedule does not limit or release the

Contractor from the responsibility to provide all necessary hardware and related
components required for a complete installation as required by the authorities
having jurisdiction.

.3 Samples and Literature:
.1 If requested by the Consultant, submit samples and technical literature as

necessary to fully inform the Consultant regarding hardware items proposed.
.2 Submit samples and literature.

.4 Product Data:
.1 Include installation instructions for each item of hardware.

1.4 DEVIATON FROM THIS SPECIFICATION

.1 Should any deviation from the items scheduled in this Section is proposed, submit a list
of the alternate items.

.2 Acceptance will be subject to the written approval of the Consultant.

1.5 COORDINATION WITH OTHER TRADES

.1 Submit template information to all manufacturers and trades who have finish hardware
applied to their products.

1.6 DELIVERY AND STORAGE

.1 Store hardware in locked, clean, and dry area.
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.2 Package each item of hardware including fastenings, separately or in like groups of
hardware, label each package as to item definition and location.

1.7 WASTE MANAGEMENT AND DISPOSAL

.1 Separate and recycle waste materials, including packaging materials, in accordance with
Section 01 74 19 – Construction Waste Management and Disposal.

Part 2 Products

2.1 MANUFACTURERS

.1 This specification is based on products by the following manufacturers:
.1 Julius Blum Canada Ltd.
.2 Quincaillerie Richelieu Ltée.
.3 Olympus Hardware.

.2 Requests for substitutions will be considered in accordance with provisions of Section 01
25 00 – Substitution Procedures. Acceptance of alternative products is subject to the
approval of the Consultant.

.3 Use one manufacturer's product for all similar items.

2.2 HARDWARE ITEMS

.1 Door and Drawer Pulls: Stainless steel pull handles, sizes as indicated. Standard of
acceptance: No. 2102 by Quincaillerie Richelieu Ltee.

.2 Cabinet door hinges: All metal, concealed casework hinges with cruciform mounting
plates to provide gap, depth and height adjustment. Full overlay and half overlay as
required, minimum 170 deg. opening. Cup diameter 35 mm. Finish: Bright nickel C14.
Provide one self-closing and one free-swinging hinge per door. Standard of acceptance:
Blum Modul 170 Series, Nos. 90A6500, 91A6500, 90A6600, and 91A6600.

.3 Drawer Hardware: heavy duty, full extension, self-closing drawer slides, length to suit
depth of drawer. Standard of acceptance: Blum BS 430E Series.

.4 Door and drawer locks (verify keying requirements with the Consultant before ordering):
.1 Solid Doors: Olympus # 700LC, c/w strikes and spacers to suit application.
.2 Drawers: Olympus # 800LC, c/w strikes and spacers to suit application.
.3 Glass Doors: Cam lock for glass by Richelieu, solid brass body, pin tumbler,

chrome finish. No. 68100175, 68101175, 68102175, or 68103175; according to
Owner's keying requirement.

.5 Adjustable shelf hardware: Steel standards for fully recessed mounting on cabinet
gables, c/w matching shelf supports. Zinc-plated finish: Provide four (4) supports per
shelf plus 10% spare. Standard of acceptance: Richelieu #120 Series standards, c/w #
CP21-2G shelf supports.

.6 Door and drawer bumpers: Provide two plastic press-in bumpers at each door and
drawer. Peel and stick bumpers are not acceptable. Standard of acceptance: Richelieu
#MP590.420-11.
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2.3 FASTENINGS

.1 Supply screws, bolts, expansion shields and other fastening devices required for
satisfactory installation and operation of hardware.

.2 Exposed fastening devices to match finish of hardware.

.3 Use fasteners compatible with material through which they pass.

Part 3 Execution

3.1 INSTALLATION INSTRUCTIONS

.1 Provide manufacturers' instructions for proper installation of each hardware component.

3.2 INSTALLATION

.1 Hand over hardware items for installation by Section 06 41 13 - Wood-Veneer-Faced
Architectural Cabinets.

END OF SECTION
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Part 1 General

1.1 RELATED SECTIONS

.1 Section 08 11 00 – Metal Doors and Frames.

.2 Section 08 11 16- Aluminum Doors and Frames.

.3 Section 08 51 13 – Aluminum Windows.

1.2 REFERENCES

.1 American Society of Civil Engineers, (ASCE).
.1 ASCE/SEI 7-16, Minimum Design Loads and Associated Criteria for Buildings

and Other Structures.

.2 American National Standards Institute (ANSI).
.1 ANSI Z97.1-2015, For Safety Glazing Materials Used in Buildings - Safety

Performance Specifications and Methods of Test.

.3 American Society for Testing and Materials (ASTM).
.1 ASTM C1048-18, Standard Specification for Heat-Strengthened and Fully

Tempered Flat Glass.
.2 ASTM C1503-18, Standard Specification for Silvered Flat Glass Mirror.
.3 ASTM D2240-15e1, Test Method for Rubber Property - Durometer Hardness.

.4 Canadian General Standards Board (CGSB).
.1 CAN/CGSB-12.1-2017, Safety Glazing.
.2 CAN/CGSB-12.3-M91(R2017), Flat, Clear Float Glass.
.3 CAN/CGSB-12.8-2017, Insulating Glass Units.
.4 CAN/CGSB-12.20, Structural Design of Glass for Buildings.

.5 Ontario Building Code 2015 (OBC).

.6 National Building Code 2010 (NBC).

.7 Underwriters’ Laboratories Canada (ULC).
.1 CAN/ULC S104-15, Standard Method for Fire Tests of Door Assemblies.
.2 CAN/ULC-S106-15 (R2020), Standard Method for Fire Tests of Window and

Glass Block Assemblies.

1.3 SYSTEM DESCRIPTION

.1 Performance Requirements:
.1 Provide continuity of building enclosure vapour and air barrier using glass and

glazing materials as follow:
.2 Utilize inner light of multiple light sealed units for continuity of air and vapour

seal.

.2 Limit mullion deflection to L/175; with full recovery of glazing materials.

.3 Size glass units and glass dimensions to limits established in CAN/CGSB-12.20.
.1 Design, and verify maximum glass sizes, thickness, strength, for glass types

specified, to support design, and maximum allowable uniform static loads, using
design factor of 2.5, in accordance with CAN/CGSB 12.20-M, but thickness to not
be less than as indicated in this Section.
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.4 Glass to withstand seismic loads as calculated in accordance with NBC and OBC.
.1 Seismic performance: glass to withstand the effects of earthquake motions

determined according to ASCE/SEI 7-10.
.2 Importance Factor of this Building: 1 (Normal).
.3 Site Class: C.

1.4 SUBMITTALS

.1 Submit shop drawings, product data and samples in accordance with Section 01 33 00 -
Submittal Procedures.

.2 Product Data:
.1 Submit manufacturer's printed product literature, specifications and data sheets.

.3 Manufacturer's Instructions:
.1 Submit manufacturer's installation instructions.

.4 Samples:
.1 Provide duplicate 300 x 300 mm samples of each glazing type.

1.5 CLOSEOUT SUBMITTALS

.1 Provide maintenance data including cleaning instructions for incorporation into manual
specified in Section 01 33 00 - Submittal Procedures.

1.6 QUALITY ASSURANCE

.1 Test Reports: certified test reports showing compliance with specified performance
characteristics and physical properties.

.2 Certificates: product certificates signed by manufacturer certifying materials comply with
specified performance characteristics and criteria and physical requirements.

Part 2 Products

2.1 MATERIALS: FLAT GLASS

.1 Float glass: to CAN/CGSB-12.3, Glazing quality, 6 mm thick.

.2 Safety glass (Temp): to CAN/CGSB-12.1, transparent, 6 mm thick.
.1 Type 2-tempered.
.2 Class B-float.
.3 Category:  II - 540 J impact resistance.
.4 Horizontal tempering.

.3 Low emissivity (Low E) coating on glass:
.1 Performance requirements based on PPG Solarban 60 sputtered/soft (vacuum

coated), edge deleted.  Other manufacturers acceptable upon compliance with
specification requirements.

.2 Silicone coating colour: as selected by Consultant.



Municipality of North Grenville Section 08 80 50
Pool House GLAZING
A49 Project No. 219-00153-00 Page 3 of 6

.3 Product: Subject to compliance with requirements, available products that may
be incorporated into the Services include but are not limited to: Opaci-Coat 300.

2.2 VISION AND SPANDREL GLASS - INSULATING-GLASS UNITS AND MONOLITHIC

.1 VG1 - Vision glass, interior single glazed:
.1 Glass:  Clear, safety (tempered) glass, 6 mm thickness.

.2 VG2 - Vision glass insulating unit: to CAN/CGSB-12.8, exterior double glazed:
.1 Outer lite: Clear safety (tempered) glass.
.2 Inner lite: clear tempered glass.
.3 Glass thickness: 6 mm each light.
.4 Inter-cavity space thickness: 12 mm with low conductivity spacers, colour

selected by Consultant.
.5 Overall thickness:  25 mm.
.6 Low E glass coating: Surface number 2.
.7 Inert gas fill:  Argon.
.8 Glass performance:

.1 Visible light transmittance: 70%.

.2 Visible Refl. out:  11%.

.3 Visible Refl. In:  12%.

.4 Total solar energy transmission: 33.

.5 Total solar energy reflect: 29.

.6 Winter nighttime U-factor: 0.24.

.7 Solar heat gain coefficient: 0.38.

.8 Shading coef:  0.44.

.9 L.G.S. ration:  1.85.

.3 VG3 – Frosted glass, double glazed.
.1 Glass: Acid-etched finish on number 3 surface, safety glass, 6 mm thickness.

.1 Texture : Opaque.

.2 Total luminous transmittance :  82.50%.

.3 Diffuse transmittance:  75.09%.

.4 Haze:  90.73.

2.3 MATERIALS AND ACCESSORIES

.1 Primer, sealers, cleaners:  to manufacturer’s recommendations.

.2 Setting blocks: Neoprene, 70-90 Shore A durometer hardness to ASTM D2240, 100 mm
long x 6 mm high x width to suit glass thickness.

.3 Spacer shims: Neoprene or silicone, 50-60 Shore A durometer hardness to ASTM
D2240, 75 mm long x one half height of glazing stop x thickness to suit application.
Self-adhesive on one face.

.4 Glazing tape:
.1 Preformed butyl compound, paper released backed.

Part 3 Execution

3.1 MANUFACTURER'S INSTRUCTIONS

.1 Compliance: Comply with manufacturer's written data, including product technical
bulletins, product catalogue installation instructions, product carton installation
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instructions, and data sheets.

3.2 EXAMINATION

.1 Examine framing glazing, with Installer present, for compliance with the following:
.1 Manufacturing and installation tolerances, including those for size, squareness,

and offsets at corners.
.2 Presence and functioning of weep system.
.3 Minimum required face or edge clearances.
.4 Effective sealing between joints of glass-framing members.

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

3.3 PREPARATION

.1 Clean contact surfaces with solvent and wipe dry.

.2 Seal porous glazing channels or recesses with substrate compatible primer or sealer.

.3 Prime surfaces scheduled to receive sealant.

3.4 GLAZING - GENERAL

.1 Comply with combined written instructions of manufacturers of glass, sealants, gaskets,
and other glazing materials, unless more stringent requirements are indicated, including
those in referenced glazing publications.

.2 Glazing channel dimensions, provide necessary bite on glass, minimum edge and face
clearances, and adequate sealant thicknesses, with reasonable tolerances.  Adjust as
required by Site conditions during installation.

.3 Protect glass edges from damage during handling and installation.  Remove damaged
glass from site and legally dispose of off-site.  Damaged glass is glass with edge
damage or other imperfections that, when installed, could weaken glass and impair
performance and appearance.

.4 Apply primers to joint surfaces where required for adhesion of sealants, as determined by
preconstruction sealant-substrate testing.

.5 Install setting blocks in sill rabbets, sized and located to comply with referenced glazing
publications, unless otherwise required by glass manufacturer.  Set blocks in thin course
of compatible sealant suitable for heel bead.

.6 Do not exceed edge pressures stipulated by glass manufacturers for installing glass
lights.

.7 Provide spacers for glass lights where length plus width is larger than 1270 mm as
follows:
.1 Locate spacers directly opposite each other on both inside and outside faces of

glass. Install correct size and spacing to preserve required face clearances,
unless gaskets and glazing tapes are used that have demonstrated ability to
maintain required face clearances and to comply with system performance
requirements.

.2 Provide 3-mm minimum bite of spacers on glass and use thickness equal to
sealant width.  With glazing tape, use thickness slightly less than final
compressed thickness of tape.
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.8 Provide edge blocking where indicated or needed to prevent glass lights from moving
sideways in glazing channel, as recommended in writing by glass manufacturer and
according to requirements in referenced glazing publications.

.9 Set glass lights in each series with uniform pattern, draw, bow, and similar
characteristics.

.10 Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant
or gasket on opposite side, provide adequate anchorage so gasket cannot walk out when
installation is subjected to movement.

.11 Square cut wedge-shaped gaskets at corners and install gaskets in a manner
recommended by gasket manufacturer to prevent corners from pulling away; seal corner
joints and butt joints with sealant recommended by gasket manufacturer.

3.5 INSTALLATION: EXTERIOR & INTERIOR WINDOWS - DRY METHOD (PREFORMED
GLAZING)

.1 Comply with combined written instructions of manufacturers of glass, sealants, gaskets,
and other glazing materials, unless more stringent requirements are indicated, including
those in referenced glazing publications.

.2 Cut glazing tape to length; install on glazing light. Seal corners by butting tape and
sealing junctions with sealant.

.3 Place setting blocks at 1/4 points, with edge block maximum 150mm from corners.

.4 Rest glazing on setting blocks and push against fixed stop with sufficient pressure to
attain full contact.

.5 Install removable stops without displacing glazing tape. Exert pressure for full continuous
contact.

.6 Trim protruding tape edge.

3.6 INSTALLATION: INTERIOR - DRY METHOD (TAPE AND TAPE)

.1 Perform work in accordance with FGMA Glazing Manual for glazing installation methods.

.2 Cut glazing tape to length and set against permanent stops, projecting 1.6 mm above
sight line.

.3 Place setting blocks at 1/4 points, with edge block maximum 150 mm from corners.

.4 Rest glazing on setting blocks and push against tape for full contact at perimeter of light
or unit.

.5 Place glazing tape on free perimeter of glazing in same manner described.

.6 Install removable stop without displacement of tape. Exert pressure on tape for full
continuous contact.

.7 Knife trim protruding tape.
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.8 Install ceramic fire rated glass in UL labelled doors and UL labelled glazed steel screen
frames as detailed on the drawings. Install ceramic fire rated glass in any door and/or
steel frame that is within the line of fire separation as depicted on the drawings.

3.7 CLEANING

.1 Perform cleaning after installation to remove construction and accumulated
environmental dirt.

.2 Remove traces of primer, caulking.

.3 Remove glazing materials from finish surfaces.

.4 Remove labels after work is complete.

.5 Clean glass and mirrors using approved non-abrasive cleaner in accordance with
manufacturer's instructions.

.6 Wash film using cleaning solution recommended by film manufacturer.

.7 Upon completion of installation, remove surplus materials, rubbish, tools and equipment
barriers.

3.8 PROTECTION OF FINISHED WORK

.1 After installation, mark light with an "X" by using removable plastic tape or paste. Do not
mark heat absorbing or reflective glass units.

END OF SECTION
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Part 1 General

1.1 RELATED REQUIREMENTS
.1 Section 06 10 00 - Rough Carpentry.

.2 Section 07 21 16 - Blanket Insulation.

.3 Section 07 92 00 - Joint Sealants.

.4 Section 09 22 16 - Non-Structural Metal Framing.

.5 Section 09 91 23 – Interior Painting.

1.2 REFERENCE STANDARDS
.1 American Society for Testing and Materials International (ASTM).

.1 ASTM C473-18, Standard Test Methods for Physical Testing of Gypsum Panel
Products.

.2 ASTM C475/C475M-17, Standard Specification for Joint Compound and Joint
Tape for Finishing Gypsum Board.

.3 ASTM C840-18b, Standard Specification for Application and Finishing of Gypsum
Board.

.4 ASTM C919-18. Standard Practice for Use of Sealants in Acoustical
Applications.

.5 ASTM C954-18, Specification for Steel Drill Screws for the Application of
Gypsum Panel Products or Metal Plaster Bases to Steel Studs From 0.033 in.
(0.84 mm) to 0.112 in. (2.84 mm) in Thickness.

.6 ASTM C1002-18, Standard Specification for Steel Self-Piercing Tapping Screws
for Application of Gypsum Panel Products or Metal Plaster Bases to Wood Studs
or Steel Studs.

.7 ASTM C1047-18, Standard Specification for Accessories for Gypsum Wallboard
and Gypsum Veneer Base.

.8 ASTM C1177/C1177M-17, Standard Specification for Glass Mat Gypsum
Substrate for Use as Sheathing.

.9 ASTM C1178/C1178M-18, Standard Specification for Glass Mat Water-Resistant
Gypsum Backing Board.

.10 ASTM C1280-18, Standard Specification for Application of Exterior Gypsum
Panel Products for Use as Sheathing.

.11 ASTM C1396/C1396M-17, Standard Specification for Gypsum Board.

.12 ASTM C1629/C1629M-18, Standard Classification for Abuse-Resistant
Nondecorated Interior Gypsum Panel Products and Fiber-Reinforced Cement
Panels.

.13 ASTM D3273-16, Standard Test Method for Resistance to Growth of Mold on the
Surface of Interior Coatings in an Environmental Chamber.

.2 Association of the Wall and Ceilings Industries International (AWCI).

.1 AWCI GA-214-2015 Recommended Levels of Gypsum Board Finish.

.3 Underwriters Laboratories of Canada (ULC).

.1 CAN/ULC-S604:2016, Standard for Factory-Built Type A Chimneys.

.2 CAN/ULC-S702.1:2014-AMD1, Standard for Mineral Fibre Thermal Insulation for
Buildings, Part 1: Material Specification First Amendment to Third Edition.
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.3 CSA B149.1-15 with 2017 Ontario Amendments, Natural Gas and Propane
Installation Code.

1.3 SUBMITTALS
.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.

.2 Product Data:

.1 Submit manufacturer's instructions, printed product literature and data sheets for
gypsum board assemblies and include product characteristics, performance
criteria, physical size, finish and limitations.

1.4 DELIVERY, STORAGE AND HANDLING
.1 Deliver, store and handle materials in accordance with manufacturer's written

instructions.

.2 Delivery and Acceptance Requirements: deliver materials to site in original factory
packaging.

.3 Storage and Handling Requirements:

.1 Store gypsum board assemblies’ materials level off ground, indoors, in dry
location and in accordance with manufacturer's recommendations in clean, dry,
well-ventilated area.

.2 Store and protect gypsum board assemblies from nicks, scratches, and
blemishes.

.3 Replace defective or damaged materials with new.

1.5 AMBIENT CONDITIONS
.1 Maintain temperature 10 degrees C minimum, 21 degrees C maximum for 48 hours

before and during application of gypsum boards and joint treatment, and for 48 hours
minimum after completion of joint treatment.

.2 Apply board and joint treatment to dry, frost free surfaces.

.3 Ventilation: ventilate building spaces as required to remove excess moisture that would
prevent drying of joint treatment material immediately after its application.

Part 2 Products

2.1 MATERIALS

.1 Exterior Glass-mat Gypsum Sheathing: to ASTM C1177/C1177M, with fibreglass mat
laminated to both sides, and with manufacturer’s standard edges, thickness indicated,
1220 mm wide by maximum practical length.
.1 Acceptable products: CertainTeed GlasRoc Sheathing; Georgia-Pacific Gypsum

DensGlass Gold; National Gypsum Gold Bond, e(2)XP; USG Securock Glass
Mat Sheathing.

.2 Standard board: to ASTM C1396/C1396M, Type X, 13 and 16 mm thick as indicated,
1200 mm wide by maximum practical length, ends square cut, edges bevelled.

.3 Moisture/Mould/Abuse resistant board: to ASTM C1396/C1396M, ASTM C473, ASTM
C1629, 16 mm thick, Type X, 1200 mm wide by maximum practical length.

.1 Moisture Resistance:  to ASTM C473, not greater than 5% after 2 hours.
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.2 Mould Resistance:  to ASTM D32373, score 10.

.3 Abuse Resistance: to ASTM C1629.
.1 Abrasion:  Level 3.
.2 Indentation:  Level 1.
.3 Soft Body Impact:  Level 2.
.4 Hard Body Impact:  Level 1.

.4 Glass mat water-resistant gypsum backing board: to ASTM C1178/C1178M, 16 mm
thick, 1200 mm wide x maximum practical length. Mould resistance score 10 in
accordance with ASTM D3273.

.1 Acceptable products: Custom Building Products Wonderboard Backerboard;
CGC Fiberock Aqua-Tough Tile Backerboard, CertainTeed Diamondback
GlasRoc Tile Backer, Georgia-Pacific DensShield Tile Backer.

.5 Metal furring runners, hangers, tie wires, inserts, anchors: to ASTM C1280, galvanized.

.6 Steel drill screws:

.1 For wood and metal framing: to ASTM C1002, except as indicated.

.2 For metal framing 0.91 mm and thicker: to ASTM C954.

.7 Casing beads, corner beads, control joints and edge trim: to ASTM C1047, metal, zinc-
coated by hot-dip process, 0.5 mm base thickness, perforated flanges, one piece length
per location.

.8 Acoustic insulation: Batt and blanket mineral fibre: to CAN/ULC-S702.1, Type 1,
Formaldehyde Free, install full depth of stud cavity or as indicated.

.9 Sealants:  in accordance with Section 07 92 00 - Joint Sealants.

.10 Insulating strip: rubberized, moisture resistant, 3 mm thick closed cell neoprene strip, 12
mm wide, with self-sticking permanent adhesive on one face, lengths as required.

.11 Joint compound: to ASTM C475, asbestos-free.

.12 Joint tape:

.1 Standard board:  paper.

.2 Moisture/Mould/Abuse resistant board:  glass mesh.

.3 Glass mat water-resistant:  glass mesh.

.4 Tile Backing Panels:  As recommended by panel manufacturer.

.13 Access Doors:

.1 Access Door Type AD1: Wall application recessed Access Door in public areas.
Designed for flush installation in gypsum board and plaster wall assemblies while
providing an invisible architectural appearance. Provide Access Door with factory
installed layer of 16 mm GWB.
.1 Material: mill finish aluminum.

.1 Mounting frame: recessed aluminum angle extrusion.

.2 Door: recessed aluminum angle extrusion, rounded safety
corners, concealed hinges, key operated cylinder cam latch,
abloy compatible, anchor straps, fitted with layer of 16 mm GWB.
Door panel: removable.

.2 Access Door Type AD2: Wall application recessed access door for back-of-
house areas. Designed for flush installation in gypsum board and plaster wall
assemblies.
.1 Material: 1.2 mm cold rolled steel, paint finish.
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.1 Mounting frame: recessed 1.2 mm cold rolled steel, exposed
flanged.

.2 Door: recessed aluminum angle extrusion, rounded safety
corners, concealed hinges, screwdriver latch, anchor straps,
fitted with layer of 1 6mm GWB.  Door panel: removable.

.3 Access Door Type AD3: Floor application recessed access door for back-of-
house areas. Designed for flush installation in concrete floor assemblies.
.1 Material: 6mm aluminum diamond plate, no finish.

.1 Mounting frame: recessed 50 x 50 mm x 6 mm aluminum angle.

.2 Door: recessed aluminum angle extrusion, square corners,
concealed heavy duty aluminum piano hinge, 2.03 mm, recessed
handle operated cam latch.

.4 Access Door Type AD4: Ceiling application recessed Access Door for back-of-
house areas. Designed for flush installation in gypsum board and plaster wall
assemblies.
.1 Material: 0.9 mm Galvannealed steel door, white powder coat primer,

paint finish.
.1 Mounting frame: 1.2 mm cold rolled steel frame, recessed,

76mm deep with 25 mm exposed flange.
.2 Door: upward opening, recessed galvanneal steel, rounded

safety corners, concealed piano hinge, hex head slam latch
outside with self-latching ring operated slam latch inside.

.5 Sizes: refer to drawings for locations and sizes of all architectural access doors.

.6 All access doors to be fire rated in accordance with fire separation plans.

.7 All interior access doors to be uninsulated unless indicated otherwise by STC
requirements.

.14 Perimeter gypsum board trim at linear metal ceiling junctions:

.1 Straight two-piece pre-engineered and pre-finished extruded aluminum gypsum
board trim, 102 mm high, integrated and pre-punched taping flange for gypsum
board attachment, colour to later selection to manufacturer’s full colour range.
Refer to drawings. Inside corners to be mitered at 45 degrees.

Part 3 Execution

3.1 EXAMINATION
.1 Verification of Conditions: verify conditions of substrates previously installed under other

Sections or Contracts are acceptable for gypsum board assemblies’ installation in
accordance with manufacturer's written instructions.

.1 Proceed with installation only after unacceptable conditions have been remedied.

3.2 ERECTION
.1 Do application and finishing of gypsum board to ASTM C840 except where specified

otherwise.

.2 Erect hangers and runner channels for suspended gypsum board ceilings to ASTM C840
except where specified otherwise.

.3 Support light fixtures by providing additional ceiling suspension hangers within 150 mm of
each corner and at maximum 600 mm around perimeter of fixture.
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.4 Install work level to tolerance of 1:1200.

.5 Frame with furring channels, perimeter of openings for access panels, light fixtures,
diffusers and grilles.

.6 Furr for gypsum board faced vertical bulkheads within and at termination of ceilings.

.7 Acoustic insulation

.1 Install insulation to maintain continuity acoustical separation.

.2 Fit insulation closely around electrical boxes, pipes, ducts, frames and other
objects in or passing through insulation.

.3 Do not compress insulation to fit into spaces.

.4 Keep insulation minimum 75 mm from heat emitting devices such as recessed
light fixtures, and minimum 50 mm from sidewalls of CAN/ULC-S604 Type A
chimneys and CSA B149.1 Type B and L vents.

3.3 APPLICATION
.1 Apply gypsum board after bucks, anchors, blocking, sound attenuation, electrical and

mechanical work have been approved.

.2 Apply gypsum board to metal framing or furring using screw fasteners for all layers.
Maximum spacing of screws 300 mm on centre.

.1 Single-Layer Application:
.1 Apply gypsum board on ceilings before application of walls to ASTM

C840.
.2 Apply gypsum board vertically or horizontally, providing sheet lengths

that will minimize end joints.
.2 Double-Layer Application:

.1 Install gypsum board for base layer and exposed gypsum board for face
layer.

.2 Apply base layers at right angles to supports unless otherwise indicated.

.3 Apply base layer with joints over supports and face layer joints offset at
least 250 mm with base layer joints.

.3 Apply water-resistant gypsum board where epoxy paint to be applied and as indicated on
plans. Apply water-resistant sealant to edges, ends, cut-outs which expose gypsum core
and to fastener heads.

.4 Apply glass mat water-resistant gypsum backing board where wall tiles to be applied.
Apply water-resistant sealant to edges, ends, cut-outs which expose gypsum core and to
fastener heads.

.5 Install ceiling boards in direction that will minimize number of end-butt joints. Stagger end
joints at least 250 mm.

.6 Install gypsum board on walls vertically to avoid end-butt joints. At high walls, install
boards horizontally with end joints staggered over studs, except where local codes or fire-
rated assemblies require vertical application.

.7 Install gypsum board with face side out.

.8 Do not install damaged or damp boards.

.9 Locate edge or end joints over supports. Stagger vertical joints over different studs on
opposite sides of wall.
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3.4 APPLICATION - SEALANT:
.1 STC-Rated Assemblies:

.1 Seal construction at full periphery of partitions, behind control joints, at openings,
and penetrations with 12 mm continuous bead of acoustical sealant.

.2 Install acoustical sealant at each gypsum board layer in assembly except:
.1 For double-layer gypsum board application install maximum two

continuous beads, one at each base layer.
.3 Comply with ASTM C919 and manufacturer's written recommendations for

locating edge trim and closing off sound-flanking paths around and through
assemblies, including sealing partitions above acoustical ceilings.

3.5 INSTALLATION
.1 Erect accessories straight, plumb or level, rigid and at proper plane. Use full length

pieces where practical. Make joints tight, accurately aligned and rigidly secured. Mitre
and fit corners accurately, free from rough edges. Secure at 150 mm on centre.

.2 Install casing beads around perimeter of suspended ceilings.

.3 Install casing beads where gypsum board butts against surfaces having no trim
concealing junction and where indicated. Seal joints with sealant.

.4 Install insulating strips continuously at edges of gypsum board and casing beads abutting
metal window and exterior door frames, to provide thermal break.

.5 Construct control joints of preformed units set in gypsum board facing and supported
independently on both sides of joint.

.6 Locate control joints where indicated, at changes in substrate construction, at
approximate 10 m spacing on runs greater than 20 m, and at approximate 15 m spacing
on ceilings.

.7 Install control joints straight and true.

.8 Install access doors to electrical and mechanical fixtures specified in respective sections.

.1 Rigidly secure frames to furring or framing systems.

.9 Finish face panel joints and internal angles with joint system consisting of joint
compound, joint tape and taping compound installed according to manufacturer's
directions and feathered out onto panel faces.

.10 Gypsum Board Finish: finish gypsum board walls and ceilings to following levels in
accordance with AWCI GA-214 Levels of Gypsum Board Finish:

.1 Levels of finish:
.1 Level 0: No tapping, finishing or accessories required.

.1 Location: temporary construction, behind solid paneling where
fire or smoke seal is not required.

.2 Level 1: embed tape for joints and interior angles in joint compound.
Surfaces to be free of excess joint compound; tool marks and ridges are
acceptable.
.1 Location: gypsum board above ceilings, interior side of exterior

walls above finished ceilings. Concealed fire separations.
.3 Level 2: embed tape for joints and interior angles in joint compound and

apply one separate coat of joint compound over joints, angles, fastener
heads and accessories; surfaces free of excess joint compound; tool
marks and ridges are acceptable.



Municipality of North Grenville Section 09 21 16
Pool House GYPSUM BOARD ASSEMBLIES
A49 Project No. 219-00153-00 Page 7 of 7

.1 Location:  gypsum board behind rigid wall protection, and at
Glass mat water-resistant gypsum backing board installed as tile
backer

.4 Level 4: embed tape for joints and interior angles in joint compound and
apply three separate coats of joint compound over joints, angles,
fastener heads and accessories; surfaces smooth and free of tool marks
and ridges.
.1 Location:  where gypsum board is to be painted except as

indicated below.

.11 Finish corner beads, control joints and trim as required with two coats of joint compound
and one coat of taping compound, feathered out onto panel faces.

.12 Fill screw head depressions with joint and taping compounds to bring flush with adjacent
surface of gypsum board so as to be invisible after surface finish is completed.

.13 Sand lightly to remove burred edges and other imperfections. Avoid sanding adjacent
surface of board.

.14 Completed installation to be smooth, level or plumb, free from waves and other defects
and ready for surface finish.

3.6 CLEANING
.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.

.1 Leave Work area clean at end of each day.

.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and
equipment.

.2 Waste Management: separate waste materials for reuse and recycling.

.1 Remove recycling containers and bins from site and dispose of materials at
appropriate facility.

3.7 PROTECTION
.1 Protect installed products and components from damage during construction.

.2 Repair damage to adjacent materials caused by gypsum board assemblies’ installation.

3.8 SCHEDULES
.1 Construct ULC fire rated assemblies where indicated.

.2 Refer to Partition Type Schedule on drawings.

END OF SECTION
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Part 1 General

1.1 RELATED REQUIREMENTS
.1 Section 07 84 00 – Firestopping.

.2 Section 09 21 16 - Gypsum Board Assemblies.

.3 Division 22 – Plumbing.

1.2 REFERENCE STANDARDS
.1 American Society for Testing and Materials, (ASTM International).

.1 ASTM A653/A653M-20, Standard Specification for Steel Sheet, Zinc-Coated
(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.

.2 ASTM C645-18, Specification for Non-structural Steel Framing Members.

.3 ASTM C754-18, Standard Specification for Installation of Steel Framing
Members to Receive Screw Attached Gypsum Panel Products.

.4 ASTM C1513-18, Standard Specification for Steel Tapping Screws for Cold-
Formed Steel Framing Connections.

.5 ASTM E119-18ce1, Standard Test Methods for Fire Tests of Building
Construction and Materials.

.6 ASTM E814-13a, Standard Test Method for Fire Tests of Penetration Firestop
Systems.

.2 Canadian Standards Association (CSA Group).

.1 CSA S136-16, North American Specification for the Design of Cold-Formed Steel
Structural Members.

.2 CSA A136S1:19, Supplement 1 to the North American Specification for the
Design of Cold-Formed Steel Structural Members.

.3 Definitions:

.1 Steel Thickness:
.1 Base Steel Thickness: Thickness of bare steel exclusive of coatings.
.2 Design Thickness: Target or "nominal" thickness used to determine

structural properties of the cold formed Products.
.3 Minimum Thickness: Design thickness minus minimum allowable under-

tolerance required by CSA S136 (95% of design thickness) or material
specification; whichever is more stringent.

.4 Designation Thickness: For the purposes of this specification;
thicknesses provided will be minimum base steel thicknesses in
accordance with CSA S136 as interpreted by Section 01 61 00 and
determined by the following table:

Designation
Thickness

Minimum Base Steel
Thickness

Gauge No. (For
reference Only)

Colour

(mils) (in) (mm) Ga
18 0.0179 0.455 25 Not Painted
33 0.0329 0.836 20 White
43 0.0428 1.087 18 Yellow
54 0.0538 1.367 16 Green
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1.3 SUBMITTALS
.1 Make submittals in accordance with Contract Conditions and Section 01 33 00 -

Submittal Procedures.

.2 For Load-Bearing Metal Framing Above Glazed Partitions and Below Window Sills:
Submit Shop Drawings stamped and signed by Professional Engineer registered or
licensed in Province of Ontario Canada for load-bearing stud framing as indicated on
Drawings.

.1 Indicate materials and details in full size scale for top of wall framing, profiles of
components, junction between studs and adjacent surfaces, elevations of wall,
anchorage details, description of related components, fasteners, and sealants.

.2 Indicate location of manufacturer's nameplates.

.3 Show size and location of seismic restraints. Include seismic design calculations.

.4 Coordinate design and details with fireproofing details with the requirements of
Section 07 84 00 – Firestopping.

1.4 CLOSEOUT SUBMITTALS

.1 Product Data: Supply data for load-bearing structural stud framing for incorporation into
manual specified in Section 01 78 00 - Closeout Submittals.

.2 Record Documentation: In accordance with Section 01 78 00 - Closeout Submittals.
.1 List of materials used in framing work.
.2 Warranty: Submit warranty documents.

1.5 QUALITY ASSURANCE
.1 Test Reports: certified test reports showing compliance with specified performance

characteristics and physical properties.

.2 Certificates: product certificates signed by manufacturer certifying materials comply with
specified performance characteristics and criteria and physical requirements.

.3 Include firestop top track seal manufacturer’s printed installation instructions.

.4 Stud walls supporting elements other than gypsum board to be engineered. Provide
signed and sealed engineering shop drawings by a professional engineer licensed in the
Province of Ontario for those specific areas.

1.6 WASTE MANAGEMENT AND DISPOSAL
.1 Separate and recycle waste materials in accordance with Section 01 74 19 –

Construction Waste Management and Disposal.

Part 2 Products

2.1 MATERIALS
.1 Non-load bearing channel stud framing (includes “firestop top track seals” for interior

gypsum board assemblies): to ASTM C645, stud size indicated, roll formed from hot
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dipped galvanized steel sheet, for screw attachment of gypsum board. Knock-out service
holes at 460 mm centres.  Minimum base thickness as follows:

.1 General interior framing: minimum 0.455 mm thick (25 ga.), based on 359 N/m2

(7.5 psf) lateral load and L/240 deflection.
.2 Framing at abuse-resistant gypsum board walls: 1.024 mm thick (18 ga.).
.3 Jamb framing, behind abuse resistant gypsum board, wall mounted televisions,

millwork: 0.912 mm.

.2 Floor and ceiling tracks: to ASTM C645, in widths to suit stud sizes, 32 mm flange height.

.3 Deflection systems:

.1 Single track:  To ASTM C645, roll formed from hot dipped galvanized steel sheet,
Z120 (G40) coating designation to ASTM A653/A653M, single slotted ceiling
track.
.1 Movement:  Allowing up to 25 mm vertical movement
.2 Dimensions:  1.09 mm thick x width required.
.3 UL classification:  1 and 2 hour fire rating, to ASTM E119 and ASTM

E814 for fire and hose stream testing.

.4 Metal channel stiffener: 38 x 38 mm size, 1.4mm thick cold rolled steel, coated with rust
inhibitive coating.

.5 Plenum barrier framing: 0.455 mm (25ga) studs, 41 mm x 32 mm flange, roll formed, hot
dipped galvanized.

.6 Firestop Top Track Seal: One-piece, pre-formed, polyurethane foam based, firestop seal
for use with standard head-joint top tracks and slip-type head joints in fire-rated
construction at top of partition to maintain continuity of the fire-resistance-rated assembly
indicated. Provide in width and configuration required to accommodate depth and
installation of studs and designed to saddle-over the top track.

.1 Use only firestop top track seal product that has been CAN/ULC S-115 tested for
specific fire-rated construction conditions conforming to construction assembly
type, space requirements and fire-rating required for each application.

.2 Performance Requirements:

.1 Movement: +/- 50 percent.

.2 Surface Burning Characteristics CAN/ULC S102: Flame Spread: 15;
Smoke Developed: 35.

.3 Mold-Mildew Performance ASTM G21-96): Class 0.

.4 VOC (LEED): 22 g/l

.3 Acceptable Product: Subject to compliance with requirements, provide the
following:

.1 Model CFS-TTS “Firestop Top Track Seal” by Hilti Canada.

.2 CFS-TTS MD Firestop Top Track Seal for Metal deck by Hilti
Canada

.7 Smoke and Acoustic Track Seal: One-piece, pre-formed, polyurethane foam based,
smoke and acoustic seal for use with standard head-joint top tracks and slip-type head
joints in non-fire-rated construction at top. Provide in width and configuration required to
accommodate depth and installation of studs and designed to saddle-over the top track.

.1 Performance Requirements:
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.1 Movement: +/- 50 percent.

.2 Acoustic Performance: 62

.3 Mold-Mildew Performance ASTM G21-96): Class 0.

.4 VOC (LEED): 0.2 lb/gal

.2 Acceptable Product: Subject to compliance with requirements, provide the
following:

.1 Model CS-TTS SA “Smoke & Acoustic Top Track Seal” by Hilti Canada.

.8 Insulating strip: rubberized, moisture resistant 3 mm thick foam strip, 12 mm wide, with
self sticking adhesive on one face, lengths as required.

.9 Fasteners:  To ASTM C1513, pan head, corrosion resistant, sized to suit application.

Part 3 Execution

3.1 ERECTION
.1 Installation standard to ASTM C754.

.2 Align partition tracks at floor and ceiling and secure at 600 mm on centre maximum.

.3 Install tracks (runners) at floors and overhead supports.

.1 Fire-Resistance-Rated Partitions:

.1 Firestop Top Track Seal: Install to maintain continuity of fire-resistance-
rated assembly indicated. Install in accordance with the firestop
manufacturer’s printed installation instructions.

.2 Non-Fire Resistance Rated Partitions:

.1 Smoke and Acoustic Track Seal: Install to comply with smoke and
acoustic device manufacturer’s written installation instructions for
products and applications indicated.

.4 Install damp proof course under stud shoe tracks of partitions on slabs on grade.

.5 Place studs vertically at 400 mm on centre and not more than 50 mm from abutting walls,
and at each side of openings and corners.

.1 Position studs in tracks at floor and ceiling.

.2 Cross brace steel studs as required to provide rigid installation to manufacturer's
instructions.

.6 Erect metal studding to tolerance of 1:1000.

.7 Attach studs to bottom track using screws.

.8 Co-ordinate simultaneous erection of studs with installation of service lines. When
erecting studs ensure web openings are aligned.

.9 Co-ordinate erection of studs with installation of door/window frames and special
supports or anchorage for work specified in other Sections.
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.10 Provide two studs extending from floor to ceiling at each side of openings wider than stud
centres specified.

.1 Secure studs together, 50 mm apart using column clips or other approved means
of fastening placed alongside frame anchor clips.

.11 Erect track at head of door/window openings and sills of sidelight/window openings to
accommodate intermediate studs.

.1 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.

.12 Frame openings and around built-in equipment, cabinets, access panels, on four sides.
Extend framing into reveals.

.1 Check clearances with equipment suppliers.

.13 Reinforcing:

.1 Provide 19 mm plywood blocking secured between studs for attachment of wall
mounted items attached to steel stud partitions except where sheet steel
indicated.
.1 Cut plywood to fill space between webs of adjacent studs, kerf plywood

as required to nest in stud flanges.
.2 Locate where required by work of other Sections.

.2 Provide sheet steel reinforcing where indicated for attachment of wall mounted
items.
.1 Install stud framing behind entire perimeter of sheet steel reinforcing.
.2 Secure reinforcing to face of studs.
.3 Withstand minimum 227 kg pull force.

.14 Install steel studs or furring channel between studs for attaching electrical and other
boxes.

.15 Extend partitions to ceiling height except where noted otherwise on drawings.

.16 Maintain clearance under beams and structural elements occurring above steel stud
partitions to avoid transmission of structural loads to studs. Provide deflection system.

.17 Install two continuous beads of acoustical sealant under studs and tracks around
perimeter of sound control partitions.

.18 Regulatory Requirements: Install firestop materials in accordance with ULC Fire
Resistance Directory or UL Products Certified for Canada (cUL) or Intertek Laboratories.

3.2 CLEANING
.1 Upon completion of installation, remove surplus materials, rubbish, tools and equipment

barriers.

END OF SECTION
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Part 1 General

1.1 RELATED SECTIONS
.1 Section 03 30 00 - Cast-In-Place Concrete.
.2 Section 07 92 00 - Joint Sealants.

1.2 REFERENCES

.1 American National Standards Institute (ANSI)/Ceramic Tile Institute (CTI).
.1 A108/A118/A136.1:2019, American National Specifications For The Installation

of Ceramic Tile.
.2 CTI A118.3-2000, Chemical Resistant, Water Cleanable Tile-Setting and

Grouting Epoxy and Water Cleanable Tile-Setting Epoxy Adhesive.
.3 CTI A118.4-2000, Latex Cement Mortar.
.4 CTI A118.5-2000, Chemical Resistant Furan Resin Mortars and Grouts for Tile

Installation.
.5 CTI A118.6-2000, Ceramic Tile Grouts.

.2 American Society for Testing and Materials International (ASTM).
.1 ASTM C144-18, Standard Specification for Aggregate for Masonry Mortar.
.2 ASTM C207-18, Standard Specification for Hydrated Lime for Masonry
Purposes.
.3 ASTM C847-18, Standard Specification for Metal Lath.
.4 ASTM C979/C979M-16, Standard Specification for Pigments for Integrally
Colored Concrete.

.3 Canadian Standards Association (CSA).
.1 CAN/CSA-A3000-03(R2006), Cementitious Materials Compendium (Consists of

A3001, A3002, A3003, A3004 and A3005).

.4 Terrazzo Tile and Marble Association of Canada (TTMAC).
.1 TTMAC Specifications Guide 09 30 00 Tile Installation Manual 2019-2021.
.2 Hard Surface Maintenance Guide, Latest Edition.

1.3 SUBMITTALS

.1 Provide submittals in accordance with Section 01 33 00 – Submittal Procedures.

.2 Provide product data in accordance with Section 01 33 00 – Submittal Procedures.
.1 Include manufacturer's information on:

.1 Ceramic tile, marked to show each type, size, and shape required.

.2 Dry-set cement mortar and grout.

.3 Levelling compound.

.3 Provide samples in accordance with Section 01 33 00 – Submittal Procedures.

1.4 QUALITY ASSURANCE

.1 Quality Assurance Submittals:
.1 Manufacturer's Instructions: manufacturer's installation instructions.
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1.5 DELIVERY, STORAGE AND HANDLING

.1 Deliver, store and handle materials in accordance with manufacturers printed
instructions.

1.6 AMBIENT CONDITIONS

.1 Maintain air temperature and structural base temperature at ceramic tile installation area
above 12 degrees C for 48 hours before, during, and 48 hours after, installation.

.2 Do not install tiles at temperatures less than 12 degrees C or above 38 degrees C.

1.7 MAINTENANCE

.1 Extra Materials:
.1 Provide maintenance materials in accordance with Section 01 78 00 - Closeout

Submittals.
.2 Provide minimum 5% of each type and colour of tile required for project for

maintenance use. Store where directed.
.3 Maintenance material same production run as installed material.

Part 2 Products

2.1 FLOOR TILE (Shawn to Confirm)

.1 CT1: 304 mm x 609 mm Porcelain tile, Regal type by Olympia Tile, Colour: Royal Nero
(Black) Matte. Refer to drawings for locations.

.2 CT1 base: Round top base, 100 mm high.

2.2 MORTAR AND GROUT MATERIALS

.1 Water: potable and free of minerals and chemicals which are detrimental to mortar and
grout mixes.

.2 Bond Coat: Dry set cement mortar: to ANSI A108/A118/A136.1.

.3 Colouring Pigments:
.1 Pure mineral pigments, limeproof and nonfading, complying with

ASTM C979/C979M.
.2 Colouring pigments to be added to grout by manufacturer.
.3 Job coloured grout is not acceptable.

.4 Dry-Set Grout: to CTI A118.6, dark colour to later selection.

.5 Anti fracture membrane: Mapei Aqua Defense Premium Waterproofing Membrane or
equivalent by Laticrete.

2.3 ACCESSORIES

.1 Transition Strips: purpose made metal extrusion; satin stainless steel type.

.2 Sealant: In accordance with Section 07 92 00 - Joint Sealants.
.1 Sealants: maximum VOC limit 250 g/L.
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.3 Uncoupling Membrane: Ditra by Schluter.

2.4 MIXES

.1 Dry set mortar: mix to manufacturer's instructions.

2.5 CLEANING COMPOUNDS

.1 Specifically designed for cleaning masonry and concrete and which will not prevent bond
of subsequent tile setting materials including patching and leveling compounds and
elastomeric waterproofing membrane and coat.

.2 Materials containing acid or caustic material are not acceptable.

Part 3 Execution

3.1 MANUFACTURER'S INSTRUCTIONS

.1 Compliance: comply with manufacturer's written recommendations or specifications,
including product technical bulletins, handling, storage and installation instructions, and
datasheets.

3.2 PREPARATION

.1 Prepare floor to tile mortar manufacturer's printed instructions.

.2 At non-structural floor cracks apply antifracture membrane over cracks. Apply in
accordance with manufacturer's written instructions to a width recommended by the
membrane manufacturer.

3.3 WORKMANSHIP

.1 Do tile work in accordance with TTMAC Tile Installation Manual except where specified
otherwise.

.2 Apply tile to clean and sound surfaces.

.3 Fit tile around corners, fitments, fixtures, drains and other built-in objects. Maintain
uniform joint appearance. Cut edges smooth and even. Do not split tiles.

.4 Install ceramic tile using “Stack bond” pattern.

.5 Maximum surface tolerance 1:800.

.6 Make joints between tile uniform and approximately 6 mm wide, plumb, straight, true,
even and flush with adjacent tile. Ensure sheet layout not visible after installation. Align
patterns.

.7 Lay out tiles so perimeter tiles are minimum 1/2 size.

.8 Sound tiles after setting and replace hollow-sounding units to obtain full bond.

.9 Finish exterior corners with stainless steel edge strips. File smooth all outside corners.
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.10 Clean installed tile surfaces after installation and grouting cured.

.11 Make control joints as indicated on the drawings. After pouring of concrete floor slabs and
before sawcutting of control joints in slab coordinate slab control joint locations on site
with slab sawcutter, general contractor, consultant and owner's representative. To align
joints with ceramic tile pattern, dry-lay tile pattern with runs of tile from the production run
of tile that will be installed to coordinate joint locations. Make joint width same as tile
joints. Ensure grout lines are continuous from floor to wall base. Fill control joints with
sealant in accordance with Section 07 92 00 - Joint Sealants.

3.4 SEALER AND PROTECTIVE COATING

.1 Apply in accordance with manufacturer's instructions.

END OF SECTION
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Part 1 General

1.1 RELATED SECTIONS

.1 Section 08 11 00 - Metal Doors and Frames.

.2 Section 09 91 23 - Interior Painting.

.3 Section 32 17 26 – Tactile Warning Surfaces.

.4 Section 32 19 02 – Painted Line Markings.

1.2 REFERENCES

.1 Architectural Painting Specifications Manual, Master Painters Institute (MPI).

.2 Systems and Specifications Manual, SSPC Painting Manual, Volume Two, Society for
Protective Coatings (SSPC).

.3 Test Method for Measuring Total Volatile Organic Compound Content of Consumer
Products, Method 24 (for Surface Coatings) of the Environmental Protection Agency
(EPA).

.4 National Fire Code of Canada.

.5 South Coast Air Quality Management District
.1 SCAQMD Rule 1113-13, Architectural Coatings.
.2 SCAQMD Rule 1168-05, Adhesives and Sealants Applications.

.6 GS-11 Green Seal Environment Standard - Paints.

.7 GS-03 Green Seal Environmental Standard - Anti-Corrosive Paints.

1.3 QUALITY ASSURANCE

.1 Contractor to have a minimum of five years proven satisfactory experience. When
requested, provide a list of last three comparable jobs including, job name and location,
specifying authority, and project manager.

.2 Qualified journeymen who have a "Tradesman Qualification Certificate of Proficiency" to
be engaged in painting work. Apprentices may be employed provided they work under
the direct supervision of a qualified journeyman in accordance with trade regulations.

.3 Conform to latest MPI requirements for exterior painting work including preparation and
priming.

.4 Materials (primers, paints, coatings, varnishes, stains, lacquers, fillers, thinners, and
solvents, to be in accordance with MPI Painting Specification Manual "Approved Product"
listing and to be from a single manufacturer for each system used.

.5 Other paint materials such as linseed oil, shellac, and turpentine, to be the highest quality
product of an approved manufacturer listed in MPI Painting Specification Manual and to
be compatible with other coating materials as required.

.6 Retain purchase orders, invoices and other documents to prove conformance with noted
MPI requirements when requested by Consultant.

.7 Standard of Acceptance:
.1 Walls: No defects visible from 1000 mm at 90° to surface.
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.2 Soffits: No defects visible from floor at 45 degrees to surface when viewed using
final lighting source.

.3 Final coat to exhibit uniformity of colour and uniformity of sheen across full
surface area.

1.4 ENVIRONMENTAL PERFORMANCE REQUIREMENTS

.1 Provide paint products meeting MPI "Environmentally Friendly" E2 ratings based on VOC
(EPA Method 24) content levels.

1.5 SUBMITTALS

.1 Submit product data and manufacturer's installation/application instructions for paints and
coating products to be used in accordance with Section 01 33 00 – Submittal Procedures.

.2 Submit WHMIS SDS - Safety Data Sheets in accordance with Section 01 33 00 –
Submittal Procedures.

.3 Upon completion, submit records of products used. List products in relation to finish
system and include the following:
.1 Product name, type and use.
.2 Manufacturer's product number.
.3 Colour numbers.
.4 MPI Environmentally Friendly classification system rating.
.5 Manufacturer's Safety Data Sheets (SDS).

.4 The VOC content of paints and coatings used in the interior of the building envelope to be
less than the VOC content limits of GS-11 and GS-03 respectively. The VOC content of
interior paints and coatings not already covered by GS-11 and GS-03 to be less than the
VOC content limits of SCAQMD Rule 1113.
.1 Contractor to provide cut sheets, Safety Data Sheets, signed attestations or other

official literature from manufacturers clearly identifying product emission rates.
Provide documentation showing amount (in litres) of each material used.

1.6 SAMPLES

.1 Submit samples in accordance with Section 01 33 00 – Submittal Procedures.

.2 Submit 200 x 300 mm sample panels of each paint or stain with specified paint or coating
in colours, gloss/sheen and textures required to MPI Painting Specification Manual
standards.

.3 When accepted, samples to become acceptable standard of quality for appropriate
on-site surface with one of each sample retained on-site.

.4 Submit full range of available colours where colour availability is restricted.

1.7 EXTRA MATERIALS

.1 Submit maintenance materials in accordance with Section 01 78 00 - Closeout
Submittals.

.2 Submit one - four litre can of each type and colour of finish coating. Identify colour and
paint type in relation to established colour schedule and finish system.

.3 Deliver to Contractor and store where directed.
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1.8 DELIVERY, HANDLING AND STORAGE

.1 Deliver and store materials in original containers, sealed, with labels intact.

.2 Labels to clearly indicate:
.1 Manufacturer's name and address.
.2 Type of paint or coating.
.3 Compliance with applicable standard.
.4 Colour number in accordance with established colour schedule.

.3 Remove damaged, opened and rejected materials from site.

.4 Provide and maintain dry, temperature controlled, secure storage.

.5 Observe manufacturer's recommendations for storage and handling.

.6 Store materials and supplies away from heat generating devices.

.7 Store materials and equipment in a well ventilated area with temperature range of 7° C to
30° C.

.8 Store temperature sensitive products above minimum temperature as recommended by
manufacturer.

.9 Keep areas used for storage, cleaning and preparation, clean and orderly to approval of
Consultant. After completion of operations, return areas to clean condition to approval of
Consultant.

.10 Remove paint materials from storage only in quantities required for same day use.

.11 Comply with requirements of Workplace Hazardous Materials Information System
(WHMIS) regarding use, handling storage, and disposal of hazardous materials.

.12 Fire Safety Requirements:
.1 Provide one 9 kg Type ABC fire extinguisher adjacent to storage area.
.2 Store oily rags, waste products, empty containers and materials subject to

spontaneous combustion in ULC approved, sealed containers and remove from
Site on a daily basis.

.3 Handle, store, use and dispose of flammable and combustible materials in
accordance with Applicable Law.

1.9 SITE REQUIREMENTS

.1 Heating, Ventilation and Lighting:
.1 Perform no painting work unless adequate and continuous ventilation and

enough heating facilities are in place to maintain ambient air and substrate
temperatures above 10 degrees Celsius for 24 hours before, during and after
paint application until paint has cured sufficiently.

.2 Where required, provide continuous ventilation for seven days after completion of
application of paint.

.2 Temperature, Humidity and Substrate Moisture Content Levels:
.1 Unless specifically accepted by the Consultant and applied product

manufacturer, perform no painting work when:
.1 Ambient air and substrate temperatures are below 10 degrees Celsius
.2 Substrate temperature is over 32 degrees Celsius unless paint is

specifically formulated for application at high temperatures.
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.3 Substrate and ambient air temperatures are expected to fall outside MPI
or paint manufacturer's prescribed limits.

.4 The relative humidity is above 85 % or when dew point is less than 3
degrees Celsius variance between air/surface temperature.

.5 Rain or snow are forecast to occur before paint has thoroughly cured or
when it is foggy, misty, raining or snowing at site.

.3 Conduct moisture tests using a properly calibrated electronic Moisture Meter, except test
concrete floors for moisture using a simple "cover patch test".

.4 Surface and Environmental Conditions:
.1 Apply paint finish only in areas where dust is no longer being generated by

related construction operations or when wind or ventilation conditions are such
that airborne particles will not affect quality of finished surface.

.2 Apply paint only to adequately prepared surfaces and to surfaces within moisture
limits noted herein.

.3 Apply paint only when previous coat of paint is dry or adequately cured.

.4 Apply paint finishes only when conditions forecast for entire period of application
fall within manufacturer's recommendations.

.5 Do not apply paint when:
.1 Temperature is expected to drop below 10 degrees Celsius before paint

has thoroughly cured.
.2 Substrate and ambient air temperatures are expected to fall outside MPI

or paint manufacturer's limits.
.3 Surface to be painted is wet, damp or frosted.

.6 Provide and maintain cover when paint to be applied in damp or cold weather.
Heat substrates and surrounding air to comply with temperature and humidity
conditions specified by manufacturer. Protect until paint is dry or until weather
conditions are suitable.

.7 Schedule painting operations such that surfaces exposed to direct, intense
sunlight are scheduled for completion during early morning.

.8 Remove paint from areas which have been exposed to freezing, excess humidity,
rain, snow, or condensation. Prepare surface again and repaint.

Part 2 Products

2.1 MATERIALS

.1 Paint materials listed in the latest edition of the MPI Approved Products List (APL) are
acceptable for use on this project. Acceptable manufacturers are Benjamin Moore,
Glidden, Sherwin Williams, Dulux, Para, and Pittsburg Paints.

.2 Paint materials for paint systems to be products of a single manufacturer.

.3 Only qualified products with E2 "Environmentally Friendly" rating are acceptable for use
on this project.

2.2 COLOURS

.1 The Consultant will provide Colour Schedule after Contract award.

.2 Selection of colours will be from manufacturer's full range of colours.

.3 Where specific products are available in a restricted range of colours, selection will be
based on the limited range.
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.4 Second coat in a three coat system to be tinted slightly lighter colour than topcoat to
show visible difference between coats.

2.3 MIXING AND TINTING

.1 Perform colour tinting operations before delivery of paint to site. On site tinting of painting
materials is allowed only with the Consultant's written acceptance.

.2 Paste, powder or catalyzed paint mixes to be mixed in strict accordance with
manufacturer's written instructions.

.3 Where thinner is used, addition to not exceed paint manufacturer's recommendations. Do
not use kerosene or any such organic solvents to thin water-based paints.

.4 Thin paint for spraying according in strict accordance with paint manufacturer's
instructions. If directions are not on container, obtain instructions in writing from
manufacturer and provide copy of instructions to the Consultant.

.5 Re-mix paint in containers before and during application to ensure break-up of lumps,
complete dispersion of settled pigment, and colour and gloss uniformity.

2.4 GLOSS / SHEEN RATINGS

.1 Paint gloss to be defined as the sheen rating of applied paint, in accordance with the
following values:

Gloss Level    Units @ 60°/   Units @ 60°/
Category/
G1 - matte     0 to 5         max. 10
finish
G2 - velvet    0 to 10        10 to 35
finish
G3 - eggshell  10 to 25       10 to 35
finish
G4 - satin     20 to 35       min. 35
finish
G5 - 35 to 70
semi-gloss
finish
G6 - gloss     70 to 85
finish
G7 - high      > 85
gloss finish

.2 Gloss level ratings of painted surfaces to be determined by Consultant at a later date.

2.5 EXTERIOR PAINTING SYSTEMS

.1 Structural Steel and Metal Fabrications:
.1 Primer coat: Macropoxy 646, fast cure epoxy, min of 8 (wet) mils, by Sherwin

Williams.
.2 Topcoat: Acrolon 218 HS, acrylic polyurethane, min of 6 (wet) mils, by Sherwin

Williams.
.1 Before prime and paint, prepare all exposed steel as per paint

manufacturer’s written instructions.
.2 Prepare structural steel by creating a profile of a minimum of 2 mils and

no more than 3 mils before primer is applied. Steel to be free of rust,
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scale, and contaminations.

.3 Products other than the specified materials will be considered as indicated in
Section 01 25 00 – Substitution Procedures.

.2 Galvanized Metal: not chromate passivated:
.1 EXT 5.3D - Pigmented polyurethane finish for use in high contact / high traffic

areas.

.3 Concrete System:
.1 Concrete vertical Surfaces: (including horizontal soffits)

.1 EXT 3.1A - Latex eggshell finish.

Part 3 Execution

3.1 GENERAL

.1 Perform preparation and operations for exterior painting in accordance with MPI Painting
Specifications Manual except where specified otherwise.

.2 Apply paint materials in accordance with paint manufacturer's written application
instructions.

3.2 EXISTING CONDITIONS

.1 Investigate existing substrates for problems related to proper and complete preparation of
surfaces to be painted. Report to Consultant damages, defects, unsatisfactory or
unfavourable conditions before proceeding with work.

.2 Conduct moisture testing of surfaces to be painted using a properly calibrated electronic
moisture meter, except test concrete floors for moisture using a simple "cover patch test"
and report findings to Consultant. Do not proceed with work until conditions fall within
acceptable range as recommended by manufacturer.

3.3 PROTECTION

Protect existing building surfaces and adjacent structures from paint spatters, markings
and other damage by suitable non-staining covers or masking. If damaged, clean and
restore such surfaces as directed by Consultant.

.3 Protect items that are permanently attached such as Fire Labels on doors and frames.

.4 Protect factory finished products and equipment.

.5 Removal of light fixtures, surface hardware on doors, and other surface mounted
equipment, fittings and fastenings to be done before undertaking painting operations by
General Contractor. Items to be securely stored and re-installed after painting is
completed by the Contractor.

As painting operations progress, place "WET PAINT" signs in pedestrian and vehicle
traffic areas to acceptance of the Consultant.
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3.4 CLEANING AND PREPARATION

.1 Clean and prepare exterior surfaces in accordance with MPI Painting Specification
Manual requirements. Refer to the MPI Manual regarding specific requirements and as
follows:
.1 Remove dust, dirt, and other surface debris by brushing, wiping with dry, clean

cloths or compressed air.
.2 Wash surfaces with a biodegradable detergent (and bleach where applicable)

and clean warm water using a stiff bristle brush to remove dirt, oil and other
surface contaminants.

.3 Rinse scrubbed surfaces with clean water until foreign matter is flushed from
surface.

.4 Allow surfaces to drain completely and allow to dry thoroughly.

.5 Prepare surfaces for water-based painting, water-based cleaners to be used in
place of organic solvents.

.6 Use trigger operated spray nozzles for water hoses.

.7 Many water-based paints cannot be removed with water once dried. Minimize the
use of kerosene or any other organic solvents to clean up water-based paints.

.2 Prevent contamination of cleaned surfaces by salts, acids, alkalis, other corrosive
chemicals, grease, oil and solvents before prime coat is applied and between
applications of remaining coats. Apply primer, paint, or pretreatment as soon as possible
after cleaning and before deterioration occurs.

.3 Sand and dust between coats as required to provide adequate adhesion for next coat
and to remove defects visible from a distance up to 1 000 mm.

.4 Clean metal surfaces to be painted by removing rust, loose mill scale, welding slag, dirt,
oil, grease, and other foreign substances in accordance with MPI requirements.

.5 Touch up of shop primers with primer as specified in applicable section. Major touch-up
including cleaning and painting of field connections, welds, rivets, nuts, washers, bolts,
and damaged or defective paint and rusted areas, to be by supplier of fabricated material.

.6 Do not apply paint until prepared surfaces have been accepted by the Consultant.

3.5 APPLICATION

.1 Method of application to be as accepted by the Consultant. Apply paint by brush or roller.
Conform to manufacturer's application instructions unless specified otherwise.

.2 Brush and Roller Application:
.1 Apply paint in a uniform layer using brush or roller of types suitable for

application.
.2 Work paint into cracks, crevices and corners.
.3 Paint surfaces and corners not accessible to brush using spray, daubers and/or

sheepskins. Paint surfaces and corners not accessible to roller using brush,
daubers or sheepskins.

.4 Brush or roll out runs and sags, and over-lap marks. Rolled surfaces to be free of
roller tracking and heavy stipple unless accepted by the Consultant.

.5 Remove runs, sags and brush marks from finished work and repaint.

.3 Use dipping, sheepskins, or daubers only when no other method is practical in places of
difficult access and only when specifically accepted by the Consultant.

.4 Apply coats of paint as a continuous film of uniform thickness. Repaint thin spots or bare
areas before next coat of paint is applied.
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.5 Allow surfaces to dry and properly cure after cleaning and between subsequent coats for
minimum time recommended by manufacturer.

.6 Sand and dust between coats to remove visible defects.

.7 Finish surfaces both above and below sight lines as specified for surrounding surfaces,
including such surfaces as projecting ledges.

.8 Finish top, bottom, edges, and cutouts of doors after fitting as specified for door surfaces.

3.6 MECHANICAL / ELECTRICAL EQUIPMENT

.1 Unless otherwise specified, paint exterior exposed conduits, piping, hangers, ductwork,
and other mechanical and electrical equipment with colour and finish to match adjacent
surfaces, except as noted otherwise.

.2 Touch up scratches and marks on factory painted finishes and equipment with paint as
supplied by manufacturer of equipment.

.3 Do not paint over nameplates.

3.7 FIELD QUALITY CONTROL

.1 Advise the Consultant when each surface and applied coating is ready for inspection. Do
not proceed with subsequent coats until previous coat has been accepted.

.2 Co-operate with the Consultant and provide access to areas of work.

3.8 RESTORATION

.1 Clean and re-install all hardware items removed before undertaken painting operations.

.2 Remove protective coverings and warning signs as soon as practical after operations
cease.

.3 Remove paint splashings on exposed surfaces that were not painted. Remove smears
and spatter immediately as operations progress, using compatible solvent.

.4 Protect freshly completed surfaces from paint droppings and dust to acceptance of the
Consultant. Avoid scuffing newly applied paint.

.5 Restore areas used for storage, cleaning, mixing, and handling of paint to clean condition
as accepted by the Consultant.

END OF SECTION
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Part 1 General

1.1 RELATED SECTIONS

.1 For finished carpentry and architectural woodwork, refer to drawings.

.2 Section 08 11 00 - Metal Doors and Frames.

.3 Section 09 21 16 – Gypsum Board Assemblies.

.4 Section 09 91 13 - Exterior Painting.

1.2 REFERENCES

.1 Architectural Painting Specifications Manual, Master Painters Institute (MPI).

.2 Systems and Specifications Manual, SSPC Painting Manual, Volume Two, Society for
Protective Coatings (SSPC).

.3 Test Method for Measuring Total Volatile Organic Compound Content of Consumer
Products, Method 24 (for Surface Coatings) of the Environmental Protection Agency
(EPA).

.4 National Fire Code of Canada.

.5 SCAQMD Rule#1168 South Coast Air Quality Management District.

.6 SCAQMD Rule#1113 South Coast Air Quality Management District.

.7 GS-11 Green Seal Environmental Standard - Paints.

.8 GS-03 Green Seal Environmental Standard - Anti-Corrosive Paints.

1.3 QUALITY ASSURANCE

.1 Contractor to have a minimum of five years proven satisfactory experience. When
requested, provide a list of last three comparable jobs including, job name and location,
specifying authority, and project manager.

.2 Qualified journeymen who have a "Tradesman Qualification Certificate of Proficiency" to
be engaged in painting work. Apprentices may be employed provided they work under
the direct supervision of a qualified journeyman in accordance with trade regulations.

.3 Conform to latest painting manufacturer's requirements for interior painting work including
preparation and priming.

.4 Other paint materials such as linseed oil, shellac, turpentine, etc. to be the highest quality
product of an approved manufacturer and to be compatible with other coating materials
as required.

.5 Retain purchase orders, invoices and other documents to prove conformance when
requested by the Consultant.

.6 Standard of Acceptance:
.1 Walls: No defects visible from 1000 mm at 90° to surface.
.2 Ceilings: No defects visible from floor at 45° to surface when viewed using final

lighting source.
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.3 Final coat to exhibit uniformity of colour and uniformity of sheen across full
surface area.

1.4 ENVIRONMENTAL PERFORMANCE REQUIREMENTS

.1 Provide paint products meeting MPI "Environmentally Friendly" E3 ratings based on VOC
(EPA Method 24) content levels.

1.5 SCHEDULING OF WORK

.1 Submit work schedule for various stages of painting to the Consultant for acceptance.
Submit schedule minimum of 48 hours in advance of proposed operations.

.2 Obtain written acceptance from the Consultant for any changes in work schedule.

.3 Schedule painting operations to prevent disruption of occupants in and about the
building.

1.6 SUBMITTALS

.1 Submit product data and manufacturer's installation/application instructions for each paint
and coating product to be used in accordance with Section 01 33 00 – Submittal
Procedures.

.2 Submit WHMIS Safety Data Sheets in accordance with Section 01 33 00 – Submittal
Procedures.

.3 Upon completion, submit records of products used. List products in relation to finish
system and include the following:
.1 Product name, type and use.
.2 Manufacturer's product number.
.3 Colour numbers.
.4 MPI Environmentally Friendly classification system rating.
.5 Manufacturer's Safety Data Sheets (SDS).

.4 The VOC content of paints and coatings used in the interior of the building envelope to be
less than the VOC content limits of GS-11 and GS-03 respectively. The VOC content of
interior paints and coatings not already covered by GS-11 and GS-03 to be less than the
VOC content limits of SCAQMD Rule#1113.
.1 Contractor to provide cut sheets, Material Safety Data Sheets, signed

attestations or other official literature from manufacturers clearly identifying
product emission rates. Documentation showing amount (in litres) of each
materials used should also be provided.

1.7 SAMPLES

.1 Submit full range colour sample chips in accordance with Section 01 33 00 – Submittal
Procedures. Indicate where colour availability is restricted.

.2 Submit 200 x 300 mm sample panels of each paint or clear coating with specified paint or
coating in colours, gloss/sheen and textures required to MPI Painting Specification
Manual standards.

.3 When accepted, sample panels to become acceptable standard of quality for appropriate
on site surface with one of each sample retained on site.
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1.8 EXTRA MATERIALS

.1 Submit maintenance materials in accordance with Section 01 33 00 – Submittal
Procedures.

.2 Submit two - four litre cans of each type and colour of primer, stain, or finish coating.
Identify colour and paint type in relation to established colour schedule and finish system.

.3 Deliver to Owner at end of project and store where directed.

1.9 DELIVERY, HANDLING AND STORAGE

.1 Labels to clearly indicate:
.1 Manufacturer's name and address.
.2 Type of paint or coating.
.3 Compliance with applicable standard.
.4 Colour number in accordance with established colour schedule.

.2 Remove damaged, opened and rejected materials from site.

.3 Provide and maintain dry, temperature controlled, secure storage.

.4 Observe manufacturer's recommendations for storage and handling.

.5 Store materials and supplies away from heat generating devices.

.6 Store materials and equipment in a well-ventilated area with temperature range 7° C to
30° C.

.7 Store temperature sensitive products above minimum temperature as recommended by
manufacturer.

.8 Keep areas used for storage, cleaning and preparation, clean and orderly to acceptance
of the Consultant. After completion of operations, return areas to clean condition to
acceptance of. the Consultant.

.9 Remove paint materials from storage only in quantities required for same day use.

.10 Comply with requirements of Workplace Hazardous Materials Information System
(WHMIS) regarding use, handling storage, and disposal of hazardous materials.

.11 Fire Safety Requirements:
.1 Provide one 9 kg Type ABC fire extinguisher adjacent to storage area.
.2 Store oily rags, waste products, empty containers and materials subject to

spontaneous combustion in ULC approved, sealed containers and remove from
Site on a daily basis.

.3 Handle, store, use and dispose of flammable and combustible materials in
accordance with applicable law.

1.10 SITE REQUIREMENTS

.1 Heating, Ventilation and Lighting:
.1 Perform no painting work unless adequate and continuous ventilation and

sufficient heating facilities are in place to maintain ambient air and substrate
temperatures above 10 ° C for 24 hours before, during and after paint application
until paint has cured sufficiently.

.2 Where required, provide continuous ventilation for seven days after completion of
application of paint.
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.3 Coordinate use of existing ventilation system with the Contractor and ensure its
operation during and after application of paint as required.

.4 Provide temporary ventilating and heating equipment where permanent facilities
are not available or supplemental ventilating and heating equipment if ventilation
and heating from existing system is inadequate to meet minimum requirements.

.5 Perform no painting work unless a minimum lighting level of 323Lux is provided
on surfaces to be painted.

.2 Temperature, Humidity and Substrate Moisture Content Levels:
.1 Unless specifically accepted by the Owner, Consultant, and the applied product

manufacturer, perform no painting work when:
.1 Ambient air and substrate temperatures are below 10 ° C.
.2 Substrate temperature is over 32 ° C unless paint is specifically

formulated for application at high temperatures.
.3 Substrate and ambient air temperatures are expected to fall outside MPI

or paint manufacturer's prescribed limits.
.4 The relative humidity is above 85 % or when the dew point is less than

3 ° C variance between the air/surface temperature.
.5 Rain or snow are forecast to occur before paint has thoroughly cured or

when it is foggy, misty, raining or snowing at site.
.2 Perform no painting work when the maximum moisture content of the substrate

exceeds:
.1 12 % for plaster and gypsum board.
.2 Conduct moisture tests using a properly calibrated electronic Moisture

Meter, except test concrete floors for moisture using a simple "cover
patch test".

.3 Test concrete, masonry and plaster surfaces for alkalinity as required.

.3 Surface and Environmental Conditions:
.1 Apply paint finish only in areas where dust is no longer being generated by

related construction operations or when wind or ventilation conditions are such
that airborne particles will not affect quality of finished surface.

.2 Apply paint only to adequately prepared surfaces and to surfaces within moisture
limits noted herein.

.3 Apply paint only when previous coat of paint is dry or adequately cured.

.4 Additional Interior Application Requirements:
.1 Apply paint finishes only when temperature at location of installation can be

satisfactorily maintained within manufacturer's recommendations.

Part 2 Products

2.1 MATERIALS

.1 Paint materials listed are acceptable for use on this project.  Products provided in the
following specification are Dulux X-PERT waterborne alkyd. Benjamin Moore Advance
Waterborne Alkyd, Para-Premium Hybrid waterborne alkyd, Sherwin Williams Promar
200, Sherwin Williams, Dulux and Para waterborne alkyd products are approved
alternates.

.2 Paint materials for paint systems to be products of a single manufacturer.

.3 Only qualified products with E3 "Environmentally Friendly" rating are acceptable for use
on this project.
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2.2 COLOURS

.1 Refer to drawings for color locations.

.2 Main and accent colours to later selection by owner. Only Dulux, Benjamin Moore, Para,
and Sherwin Williams paints to be used.

.3 Selection of colours to be from manufacturer's full range of colours.

.4 Where specific products are available in a restricted range of colours, selection will be
based on the limited range.

.5 Second coat in a three-coat system to be tinted slightly lighter colour than top coat to
show visible difference between coats.

2.3 MIXING AND TINTING

.1 Perform colour tinting operations before delivery of paint to Site. On site tinting of
painting materials is allowed only with the Consultant.

.2 Paste, powder or catalyzed paint mixes to be mixed in strict accordance with
manufacturer's written instructions.

.3 Where thinner is used, addition to not exceed paint manufacturer's recommendations.
Do not use kerosene or any such organic solvents to thin water-based paints.

.4 Thin paint for spraying according in strict accordance with paint manufacturer's
instructions. If directions are not on container, obtain instructions in writing from
manufacturer and provide copy of instructions to the Consultant.

.5 Re-mix paint in containers before and during application to ensure break-up of lumps,
complete dispersion of settled pigment, and colour and gloss uniformity.

2.4 GLOSS / SHEEN RATINGS

.1 Paint gloss to be defined as the sheen rating of applied paint, in accordance with the
following values:

Gloss Level    Units @ 60°    Units @ 85°
Category
G1 - matte     0 to 5         max. 10
finish
G2 - velvet    0 to 10        10 to 35
finish
G3 - eggshell  10 to 25       10 to 35
finish
G4 - satin     20 to 35       min. 35
finish(pearl)
G5 - 35 to 70
semi-gloss
finish(melamine)
G6 - gloss     70 to 85
finish
G7 - high      > 85
gloss finish

.2 Gloss level ratings of painted surfaces to be as specified herein and as noted on Finish
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Schedule.

2.5 INTERIOR PAINTING SYSTEMS

.1 Concrete Masonry Units:
.1 Washroom block walls:

.1 Primer coat: Dulux X-Pert waterborne alkyd primer sealer, 23010.

.2 Two top coats: G5, Dulux X-Pert waterborne Alkyd Semi Gloss, 21010.
.2 Block walls: G4

.1 Primer coat: Dulux X-Pert Int/Ext waterborne alkydprimer sealer, 23010.

.2 Two top coats: G5, Dulux X-Pert Waterborne Alkyd, Semi-Gloss, 22010.

.2 Hollow metal doors and frames (non-cementitious primer) G5 (semi-gloss):
.1 Primer coat: Rust-Oleum Sierra Performance Griptec Multi-surface Primer

208029.
.2 Two top coats: Glidden Ultra Alkyd Semi-Gloss, 94410.

.3 Plaster and Gypsum Board:
.1 Walls: G3 (Eggshell):

.1 Primer coat: Dulux X-Pert waterborne alkyd, 23010.

.2 Two top coats: G3, Dulux X-Pert waterborne alkyd, 22010.

.4 Concrete surfaces:
.1 Primer coat: Dulux X-Pert waterborne alkyd, 23010.
.2 Two top coats: G4, Dulux X-Pert waterborne alkyd, 22010.

.5 Wood Cabinetry and millwork:
.1 Refer to drawings.

.6 Exposed HSS and WWF columns and beams:
.1 (MPI INT 5.1E Alkyd G3 (egg’s shell)): Primer coat (MPI#76): ICI Paints

(Canada), Devoe Multi-Purpose Tank & Structural Primer 4160-1000 Two top
coats (MPI#51): ICI Paints (Canada), Glidden Ultra Interior Alkyd Eggshell,
95010.

Part 3 Execution

3.1 GENERAL

.1 Perform preparation and operations for interior painting in accordance with MPI Painting
Specifications Manual except where specified otherwise.

.2 Apply paint materials in accordance with paint manufacturer's written application
instructions.
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3.2 EXISTING CONDITIONS

.1 Investigate existing substrates for problems related to proper and complete preparation of
surfaces to be painted. Report to the Consultant damages, defects, unsatisfactory or
unfavourable conditions before proceeding with work.

.2 Conduct moisture testing of surfaces to be painted using a properly calibrated electronic
moisture meter, except test concrete floors for moisture using a simple "cover patch test"
and report findings to the Consultant. Do not proceed with work until conditions fall within
acceptable range as recommended by manufacturer.

.3 Maximum moisture content as follows:
.1 Plaster and Gypsum Board: 12 %.
.2 Concrete: 12 %.

3.3 PROTECTION

.1 Protect existing building surfaces and adjacent structures from paint spatters, markings
and other damage by suitable non-staining covers or masking. If damaged, clean and
restore to the satisfaction of the Consultant.

.2 Protect items that are permanently attached such as Fire Labels on doors and frames.

.3 Protect factory finished products and equipment.

.4 Removal of electrical cover plates, light fixtures, surface hardware on doors, bath
accessories and other surface mounted equipment, fittings and fastenings to be done
before undertaking any painting operations by the Contractor. Items to be securely stored
and re-installed after painting is completed by the Contractor.

.5 Move and cover furniture and portable equipment as necessary to carry out painting
operations. Replace as painting operations progress.

.6 As painting operations progress, place "WET PAINT" signs in occupied areas to
acceptance of the Consultant.

3.4 CLEANING AND PREPARATION

.1 Clean and prepare surfaces in accordance with MPI Painting Specification Manual
requirements. Refer to MPI Manual in regard to specific requirements and as follows:
.1 Remove dust, dirt, and other surface debris by vacuuming, wiping with dry, clean

cloths or compressed air.
.2 Wash surfaces with a biodegradable detergent and bleach where applicable and

clean warm water using a stiff bristle brush to remove dirt, oil and other surface
contaminants.

.3 Rinse scrubbed surfaces with clean water until foreign matter is flushed from
surface.

.4 Allow surfaces to drain completely and allow to dry thoroughly.

.5 Prepare surfaces for water-based painting, water-based cleaners should be used
in place of organic solvents.

.6 Use trigger operated spray nozzles for water hoses.

.2 Prevent contamination of cleaned surfaces by salts, acids, alkalis, other corrosive
chemicals, grease, oil and solvents before prime coat is applied and between
applications of remaining coats. Apply primer, paint, or pretreatment as soon as possible
after cleaning and before deterioration occurs.
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.3 Where possible, prime surfaces of new wood surfaces before installation. Use same
primers as specified for exposed surfaces.
.1 Apply vinyl sealer to MPI # 36 over knots, pitch, sap, and resinous areas.
.2 Apply wood filler to nail holes and cracks.
.3 Tint filler to match stains for stained woodwork.

.4 Sand and dust between coats as required to provide adequate adhesion for next coat
and to remove defects visible from a distance up to 1 000 mm.

.5 Clean metal surfaces to be painted by removing rust, loose mill scale, welding slag, dirt,
oil, grease and other foreign substances in accordance with MPI requirements. Remove
traces of blast products from surfaces, pockets, and corners to be painted by blowing
with clean dry compressed air, or vacuum cleaning.

.6 Touch up of shop primers with primer as specified in applicable section. Major touch-up
including cleaning and painting of field connections, welds, rivets, nuts, washers, bolts,
and damaged or defective paint and rusted areas, to be by supplier of fabricated material.

.7 Do not apply paint until prepared surfaces have been accepted by the Consultant.

3.5 APPLICATION

.1 Method of application to be as accepted by the Consultant. Apply paint by brush or roller.
Conform to manufacturer's application instructions unless specified otherwise.

.2 Brush and Roller Application:
.1 Apply paint in a uniform layer using brush and/or roller of types suitable for

application.
.2 Work paint into cracks, crevices and corners.
.3 Paint surfaces and corners not accessible to brush using spray, daubers and/or

sheepskins. Paint surfaces and corners not accessible to roller using brush,
daubers, or sheepskins.

.4 Brush and/or roll out runs and sags, and over-lap marks. Rolled surfaces to be
free of roller tracking and heavy stipple unless accepted by the Consultant.

.5 Remove runs, sags and brush marks from finished work and repaint.

.3 Use dipping, sheepskins, or daubers only when no other method is practical in places of
difficult access and only when specifically accepted by the Consultant.

.4 Apply coats of paint as a continuous film of uniform thickness. Repaint thin spots or bare
areas before next coat of paint is applied.

.5 Allow surfaces to dry and properly cure after cleaning and between subsequent coats for
minimum time as recommended by manufacturer.

.6 Sand and dust between coats to remove visible defects.

.7 Finish surfaces both above and below sight lines as specified for surrounding surfaces,
including such surfaces as tops of interior cupboards and cabinets and projecting ledges.

.8 Finish closets and alcoves as specified for adjoining rooms.

.9 Finish top, bottom, edges, and cutouts of doors after fitting as specified for door surfaces.

.10 Paint all walls behind lockers.
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3.6 FIELD QUALITY CONTROL

.1 Advise the Consultant when surfaces and applied coating is ready for inspection. Do not
proceed with subsequent coats until previous coat has been accepted.

.2 Co-operate with inspection personnel and provide access to areas of work.

3.7 RESTORATION

.1 Clean and re-install all hardware items removed before undertaken painting operations.

.2 Remove protective coverings and warning signs as soon as practical after operations
cease.

.3 Remove paint splashings on exposed surfaces that were not painted. Remove smears
and spatter immediately as operations progress, using compatible solvent.

.4 Protect freshly completed surfaces from paint droppings and dust to accepted of the
Consultant. Avoid scuffing newly applied paint.

.5 Restore areas used for storage, cleaning, mixing and handling of paint to clean condition
as accepted by the Consultant.

END OF SECTION
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Part 1 General

1.1 RELATED REQUIREMENTS
.1 Section 10 28 10 – Toilet and Bath Accessories.

1.2 REFERENCE STANDARDS
.1 American Society for Testing and Materials International (ASTM).

.1 ASTM A167-99(2009), Specification for Stainless and Heat-Resisting Chromium-
Nickel Steel Plate, Sheet, and Strip.

.2 ASTM A653/A653M-20, Standard Specification for Steel Sheet, Zinc-Coated
(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.

1.3 SUBMITTALS
.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.

.2 Product Data:

.1 Submit manufacturer's instructions, printed product literature and data sheets for
gypsum board assemblies and include product characteristics, performance
criteria, physical size, finish, and limitations.

.3 Indicate fabrication details, plans, elevations, hardware, and installation details.

.4 Submit standard colour samples for review.

.5 Samples: Upon request, a returnable sample of the Toilet Compartment to be submitted
to the Consultant for review no later than 10 days after requested.  All samples to be
properly identified to include name of supplier, and name of manufacturer.

1.4 OPERATIONS AND MAINTENANCE DATA
.1 At completion of the Work, furnish to the Owner copies of the Owners Operation and

Maintenance Manual. The Manual to consist of a hard cover three ring binder with the
project name in the front.  Include in the manual the following information: Maintenance
instructions, Catalogue pages for each product, Name / Address and phone number of
the Manufacturer and their Sales Agent and copy of the final approved Shop Drawings.

1.5 QUALITY ASSURANCE
.1 Substitutions:

.1 Manufacturers and model number listed are to establish a standard of quality.
Similar items by approved manufacturers that are equal in design, function,
quality and finish may be accepted upon prior written approval from the
Consultant.

.2 All requests for acceptable substitutions to be made in writing and submitted to
the Consultant at least 14 days before tender closing.  If requested, all requests
for substitutions to be accompanied by product literature and actual product
samples.

.2 Supplier Qualifications: Toilet Compartment shop drawings and Toilet Compartments to
be procured from a source of supply approved by the Consultant.  Supplier is responsible
for the complete Toilet Compartment subcontract.

1.6 DELIVERY, STORAGE AND HANDLING
.1 Deliver, store and handle materials in accordance with manufacturer's written

instructions.
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.2 Delivery and Acceptance Requirements: deliver materials to site in original factory
packaging.

.3 Storage and Handling Requirements:

.1 Store gypsum board assemblies’ materials level off ground, indoors, in dry
location and in accordance with manufacturer's recommendations in clean, dry,
well-ventilated area.

.2 Store and protect gypsum board assemblies from nicks, scratches, and
blemishes.

.3 Replace defective or damaged materials with new.

1.7 WARRANTY
.1 The Toilet Compartment manufacturer to guarantee all Solid Plastic Toilet Partitions by

written certification, for a period of 25 years against breakage, delamination, and
corrosion of solid plastic parts. Warranty is for manufacturer’s material only and does not
include installation errors, improper usage or vandalism.

1.8 MAINTENANCE
.1 Upon request, at completion of the project, the Toilet Compartment supplier may be

required to brief Owner's maintenance staff on proper care of Toilet Compartments, such
as: required lubrications, adjustments, and cleaning.

Part 2 Products

2.1 MANUFACTURER
.1 Only those manufacturers names and product numbers listed in this Section are

approved for use on this project.  All other manufacturers to request approval as per
section 01 25 00 – Substitution Procedures.

.1 Approved manufacturer: Hadrian Manufacturing Inc.

2.2 MATERIALS

.1 Furnish, deliver, and install all Toilet Compartments (partitions) as indicated on the
drawings. The Toilet Compartments to include the furnishing of all necessary screws,
special screws, bolts, special bolts, expansion shields and all other devices necessary for
the proper installation and application of the Toilet Compartments.

.2 Construction: Doors, panels, and pilasters to be polyethylene solid plastic. The material
to contain no foaming agents, which can cause the formation of air pockets. The self-
lubricating surface to be resistant to marking and to permit cleaning with ordinary
household cleaners.

.3 Doors: To be 25 mm thick by 1 397 mm high straight cut with fine radius edges.

.4 Panels: To be 25 mm thick by 1 397 mm high straight cut with fine radius edges.

.5 Pilasters: To be 25 mm thick and straight cut with fine radius edges.

.6 Hardware and Fittings: Refer to Part 3 INSTALLATION.
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2.3 FINISH
.1 Doors panels, and pilasters to be certified CLASS B polyethylene solid plastic with

uniform colour throughout.  Colour to be selected from manufacturer’s standard colour
range.

Part 3 Execution

3.1 EXAMINATION
.1 Verification of Conditions: verify conditions of substrates previously installed under other

Sections or Contracts are acceptable for installation of Toilet Compartments with
manufacturer's written instructions.

.1 Proceed with installation only after unacceptable conditions have been remedied.

3.2 INSTALLATION
.1 Mounting Locations: Mount all toilet partitions according to manufacturers standard

locations and those specified on the Drawings.

.2 Install partitions secure, plumb, and square.

.3 For toilet and urinal partitions leave 12 mm space between wall and panel or end pilaster.

.4 Hardwar and Fittings: 3 mm thick heavy extruded clear anodized aluminum hinges. Wrap
around both the door and pilaster.  Fasten hinges to door and pilaster with tamper-proof
6-lobe security head stainless steel thru-bolts and fasten to the edge of the door and
pilaster with a #10 x 1” screw.  Top hinges to have adjustable nylon cams. Strike-keeper
and throw latch are extruded clear anodized aluminum. Provide 3 heavy-duty aluminum
brackets at the panel to wall connection and a full-height continuous aluminum channel at
the panel to pilaster connection. Inswing doors to be fitted with a zinc die cast, #4
brushed combined coat hook and bumper. Outswing doors to be fitted with a #4 brushed
stainless steel flat coat hook.

.5 Secure and rigidly fasten pilasters to structural steel or other supporting member in
ceiling (wood support is not acceptable) by means of 2 heavy hanging studs permitting
vertical adjustment between bottom of supporting member and finished ceiling line.
Attach heavy hanging studs to pilasters by means of a heavy duty, 10 mm thick mounting
bracket. Conceal ceiling fastening and protect with a 102 mm high stainless steel sleeve
pilaster shoe. Additionally stabilize ceiling hung partitions by means of a 76 mm stabilizer
mounted 2 134 mm from the finished floor continuous around the interior of the stall.

3.3 FIELD QUALITY CONTROL
.1 Inspection: After installation has been completed, provide for a site inspection of all toilet

partitions to determine that all items have been supplied and installed as per the
enclosed details. Check the operation and adjustment of all toilet partitions. Immediately
report any discrepancies or malfunctioning product to the Consultant.

3.4 ADJUSTMENT AND CLEANING
.1 Final Preparation: At final completion, Toilet Compartments to be left clean and free from

disfigurement.  Make all final adjustments.  Where toilet partitions are found defective,
repair or replace or otherwise correct as directed.

.2 Waste Management: Separate waste materials for reuse and recycling.
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3.5 PROTECTION
.1 Protect installed products and components from damage during until Owner accepts

project as complete.

END OF SECTION
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Part 1 General

1.1 RELATED SECTIONS

.1 Section 10 21 13 - Toilet Compartments.

1.2 REFERENCES

.1 Canadian Standards Association (CSA Group)
.1 CAN/CSA G164-M92(R2003), Hot Dip Galvanizing of Irregularly Shaped Articles.

1.3 SAMPLES

.1 Submit duplicate samples of products and finish material in accordance with Section 01
33 00 – Submittal Procedures.

1.4 SHOP DRAWINGS

.1 Submit shop drawings or catalogue illustrations in accordance with Section 01 33 00 –
Submittal Procedures which indicate size and description of components, base material,
surface finish inside and out, hardware and locks, attachment devices, description of
rough-in-frame, building-in details of anchors for grab bars.

2.1 MATERIALS

.1 Products by Watrous, Bobrick, Frost, Saferail, and Bunzl are acceptable, except for hand
dryers and adult change table.

.2 Hand Dryers: Acceptable products to be Dyson Airblade V, Mistsubihi Jet Towel Smart
Type, Excel Xlerator, and Vortex Ultra HS.

.3 Adult Change Table: Pressalit 2000 nursing bench, model R8468000 – 93.

.4 Accessories supplied by Municipality of North Grenville and installed by Contractor:
.1 SD: Soap Dispenser: Bunzl.
.2 TPD: Toilet Paper Dispenser: Bunzl.
.3 PTD: Paper Towel Dispenser: Bunzl.

.5 Accessories supplied and installed by Contractor:
.1 HD: Hand Dryer:

.1 Activation of the non-contact capacitive sensor.

.2 Measurement of hand drying time: 12 seconds maximum.

.3 Sound power level: 79 dB(A) maximum.

.4 Sound pressure level at 2 m: 63 dB(A) maximum.

.5 Operation freeze period: 30 seconds.

.6 Operating temperature range: 0⁰C to 40⁰C.

.2 Adult Change Table:
.1 Power adjusted nursing bench with electric handheld control and holder.
.2 Perforated bench with collection tray underneath.
.3 Bench capable of folding down.
.4 Frame Material: Powder-lacquered stainless steel.
.5 Maximum Capacity: 175 kg (385 lbs).
.6 Warranty: Minimum 3 year limited warranty.
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.3 Baby Changing Stations: Koala Kare, model KB310-SSWM, horizontal stainless
steel, surface-mounted baby change station.

.4 M1 Mirror: 915 x 1 830 mm, stainless steel frame, vandal proof fastenings, 6 mm
tempered glass mirror, guaranteed for 10 years.

.5 M2 Fixed Tilt Mirror: 610 x 910 mm high, 24 gauge stainless steel frame, vandal
proof fastenings, 6 mm tempered glass mirror, guaranteed for 10 years.

.6 GB1: Straight grab bars: Stainless steel, 1.2 mm thickness, 40 mm diametre
concealed mounting, 610 mm, 760 mm, and 900 mm long as shown. Watrous
3800 series in peened anti-slip finish.

.7 GB2: L shaped grab bar.

.8 CH1: Coat Hooks in Staff Washrooms, Barrier Free Washroom & Barrier Free
stalls: Stainless steel finish hook with vandal proof mounting, maximum 75 mm
projection. Exact location to be determined on site.

.9 CH2: Coat Hooks in Women’s and Men’s Change Rooms: Secured from the
front. type 304 satin-finish stainless steel. B-983 Vandal-Resistant Clothes Hook
Back plate is 14-gauge (2 mm). Hook snaps down for safety if excessively
loaded. Back plate 4" W, 4" H, 7/8" D (100 x 100 x 20 mm). Hook projects 1 1/4"
(30 mm) from back plate. Furnish with tamper-resistant mounting screws.

.10 Corner shelf in Staff Washrooms, Barrier Free Washrooms and Barrier Free
Stalls: Stainless steel 250 x 250 mm approximately. Exact location to be
determined on site.

.11 CUS: Concierge Utility Shelf with Brackets and Hooks, 1.22 mm thick stainless
steel with box-shaped edges and welded corners, 914 mm long x 125 mm deep,
with wall mounting brackets, 4 spring-loaded rubber mop brackets and 3 cloth
hooks mounted on the front edge of the shelf.

.6 Fasteners: 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.

2.2 FABRICATION

.1 Weld and grind joints of fabricated components flush and smooth. Use mechanical
fasteners only where approved.

.2 Wherever possible form exposed surfaces from one sheet of stock, free of joints.

.3 Brake form sheet metal work with 1.5 mm radius bends.

.4 Form surfaces flat without distortion. Maintain flat surfaces without scratches or dents.

.5 Back paint components where contact is made with building finishes to prevent
electrolysis.

.6 Hot dip galvanized concealed ferrous metal anchors and fastening devices to CSA G164.

.7 Shop assemble components and package complete with anchors and fittings.

.8 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.

.9 Provide steel anchor plates and components for installation on building framing.
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Part 3 Execution

3.1 INSTALLATION

.1 Install and secure accessories rigidly in place as follows:
.1 Stud walls: install steel back-plate to stud before gypsum board finish. Provide

plate with threaded studs or plugs.
.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 Toilet compartments: use male / female through bolts.

.2 Install grab bars on built-in anchors provided by bar manufacturer. Grab bars to support
load of 225 kg.

.3 Use tamper proof screws / bolts for fasteners.

.4 Fill units with necessary supplies shortly before final acceptance of building.

3.2 LOCATION AND QUALITY

.1 Locate accessories where indicated on drawings. Exact locations to be determined on
site.

END OF SECTION
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Part 1 GENERAL

1.1 SUMMARY

.1 Section Includes:
.1 Excavation, final grading and compaction of sub-base.
.2 Supply, grading and compacting of sand fill beneath the rink slab.
.3 Polyethylene slip sheets.
.4 Insulation.
.5 Concrete rink slab, including reinforcement, and supports.
.6 Finishing and curing of slab.
.7 Seal around rink slab perimeter.
.8 Slow, cool-down requirements.

.2 Related Requirements:
.1 Supply and installation of inserts by dasher board subcontractor.
.2 Supply and installation of plastic piping and supports, and pressure tests of

piping by refrigeration subcontractor.
.3 Section 13 18 16 - Ice Rink Dasher Boards.
.4 Section 13 18 23 - Rink Slab Pour Checklist.
.5 Ice Rink Refrigeration Systems.

.3 Products Installed But Not Supplied Under This Section:
.1 Dasher board inserts.

1.2 REFERENCE STANDARDS

.1 ASTM International (ASTM).
.1 ASTM A185/A185M-07, Standard Specification for Steel Welded Wire

Reinforcement, Plain, for Concrete
.2 ASTM C494/C494M-12, Standard Specification for Chemical Admixtures for

Concrete

.2 Canadian General Standards Board (CGSB).
.1 CAN/CGSB-51.34M-86, Vapour Barrier, Polyethylene Sheet, for Use in Building

Construction

.3 Canadian Standards Association (CSA).
.1 CAN/CSA-A23.1-M, Concrete Materials and Methods of Concrete Construction.
.2 CAN/CSA-A23.2-M, Methods of Test for Concrete
.3 CAN3-A23.3-M, Design of Concrete Structures for Buildings
.4 CSA A3000-08, Cementitious Materials Compendium
.5 CSA G30.18-M-09, Carbon Steel Bars for Concrete Reinforcement, Includes

Update No. 1 (2012)

.4 Concrete work to conform to the reference standards unless noted otherwise, including
storage, proportioning, mixing, placing, compacting, screeding, surfacing, testing, curing
(in hot and cold weather), design and use of forms, and placing of reinforcement.

.5 ACI – Use of Fly Ash in Concrete, ACI Committee 315, 1996.
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1.3 ADMINISTRATIVE REQUIREMENTS

.1 Coordination:
.1 Take responsibility for co-ordinating trades, suppliers, and aspects involved in

installation of rink slab.
.2 Coordinate installation of piping, pipe chairs and piping accessories by

refrigeration subcontractor.
.3 Coordinate installation of inserts by dasher board subcontractor.
.4 Coordinate work crews and stand-by concrete pumper for continuous and

uninterrupted concrete placement.

.2 Pre-construction Meeting:
.1 Purpose:  Review aspects of this Section and Appendix A - Rink Slab Pour

Checklist.
.2 Schedule: One month before commencement of work of this Section.
.3 Attendees: Project Manager, Consultant, Geotechnical Engineer, General

Contractor, reinforcing installer, refrigeration subcontractor, dasher board
subcontractor, concrete finishing subcontractor, concrete supplier, and concrete
testing company.
.1 Manager and lead tradesperson for each subcontracting company to

attend.

1.4 SUBMITTALS

.1 Provide submittals in accordance with Division 01.

.2 Product Data:  Submit product information for slip sheet, insulation, reinforcing materials,
and perimeter joint seal; and sieve analysis for sand, aggregate and admixtures before
ordering materials.

.3 Mix designs:  Submit proposed mix designs for approval of testing company, and
Consultant.

.4 Equipment:  Submit data sheet for proposed compaction equipment to be used in
construction activities for approval by Geotechnical Engineer.

.5 Test reports and logs.

.6 Qualification data:
.1 Submit ice rink slab installation company name and qualifications.
.2 Submit independent testing company name and qualifications.

.7 Shop Drawings:
.1 Piping: Placing drawings that detail placement of piping.  Include lengths,

material, and supports for piping and reinforcing.
.2 Inserts: show locations of inserts, waterstops, joint filler.

1.5 QUALITY ASSURANCE

.1 Qualifications:
.1 Ice Rink Installation Company:

.1 Specialty firms with minimum five years proven experience in ice rink
slabs will be considered acceptable and qualified for installation of the
work of this Section.
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.2 Submit proof of installation of three successfully completed similar slabs,
which have been in continuous satisfactory operation for at least three
years.

.2 Mock-up: Provide mock-up of reinforcing bar with lap patterns for review at the pre-
construction meeting.
.1 Size: Three rows wide by two sheets long.
.2 Purpose:  Mock-up will be used to evaluate adherence with, and demonstrate

standard of acceptance for slab reinforcement placing, lapping, and tying.

.3 Coordination:
.1 Coordinate trade contractors, suppliers, inspection agencies, and all aspects

involved in the installation of the rink slab.

1.6 GUARANTEE
.1 Provide a Guarantee Bond, issued by a Surety Company registered in Nova Scotia,

indemnifying the Owner for a period of two years against damage caused by cracking,
shrinking, dusting of concrete or any other defects under this Contractor's control. This
Bond to form a specific guarantee to the Owner.

1.7 DELIVERY, STORAGE AND HANDLING

.1 Concrete hauling time: maximum allowable time for concrete to be delivered to site of
Work and discharged not to exceed 120 minutes after batching.
.1 Modifications to maximum time limit must be agreed to by Consultant, Testing

company, and concrete producer as described in CSA A23.1/A23.2.
.2 Deviations to be submitted for review Consultant.

.2 Concrete delivery: ensure continuous concrete delivery from plant meets CSA
A23.1/A23.2.

1.8 AMBIENT CONDITIONS

.1 Maintain temperature minimum 10 degrees C, maximum 21 degrees C for 48 hours
before and during placement and curing of concrete ice rink slab.

Part 2 PRODUCTS

2.1 MATERIALS

.1 Sand Base: clean, sharp, and free from topsoil and organic material with maximum silt
content of 2% passing a #200 sieve.

.2 Inserts:
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.1 Dasher board inserts: To Section 13 18 16 - Ice Rink Dasher Boards

.3 Board Insulation: Board Insulation Type VII to Section 07 21 13 - Board Insulation, total
thickness 100 mm.

.4 Reinforcement: to CSA G30.18-M, bar size indicated.

.5 Slip Sheet: 0.15 mm polyethylene film to CAN/CGSB-51.34M. Min. width 3,000 mm.

.6 Reinforcing Accessories:  loop-type wire ties, spacers and supports as required to
properly install and secure reinforcing, ice rink piping and slab inserts.

.7 Water and Aggregates:  to CAN/CSA-A23.1-M, except at least 25% of coarse aggregate
to be crushed material.

.8 Cement: Type GU Portland Cement

.9 Concrete Admixtures: Refer to Section 03 30 00 – Cast-In-Place Concrete.

.10 Perimeter joint seal: Heavy-duty, water-resistant neoprene compression seal, with
continuous elastomeric gland at top of seal.
.1 Acceptable products: WA-200 by Watson Bowman Acme.

2.2 MIX DESIGN

.1 Rink Slab Concrete Properties: Refer to Section 03 30 00 – Cast-In-Place Concrete.

.2 Do not make on-site modifications to mix design to suit site conditions unless approved
by concrete testing company and Consultant.

Part 3 EXECUTION

3.1 GENERAL

.1 Use best weather forecasting information to choose a pour date whereby at least 7 rain
free days can be expected and ambient temperatures will remain above freezing.

.2 Report unsatisfactory conditions to Contractor in writing. Commencement of work implies
acceptance of existing work and conditions.

.3 Perform cast in place concrete work in accordance with CAN/CSA A23.1.

3.2 EXCAVATION, FINAL GRADING AND COMPACTION

.1 Carry out excavation, fill, and compaction under direction of a qualified professional
Geotechnical Engineer registered in Province of Ontario.

.2 Excavate as required to suit installation of structural slab, new rink slab, insulation, and
sand base.

.3 Ensure native bearing soil is not frozen, and is free from snow, ice, and water. Compact
to 100% standard proctor density.

.4 On completion of compaction, arrange for testing company to conduct compaction tests.
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.5 Remove soft spots and fill with clean sand or gravel compacted to 100% Standard
Proctor Density and as required by Geotechnical Engineer. Do not use fill material that is
frozen, or contains ice, snow or debris.

3.3 SAND BASE

.1 Coordinate with refrigeration subcontractor to install, pressurize and test piping.

.2 Placing sand:
.1 Obtain Consultant’s review and acceptance of method of placing, levelling, and

compacting sand before installation.
.2 Install 75 mm layer of sand over sub-base.
.3 Place sand in one lift to within 25 mm of final elevation. Compact to 100%

standard Proctor density using approved compaction equipment and in strict
accordance with Geotechnical Engineer’s recommendations.

.4 Place lift of sand to final elevation, accurately level and compact lift in preparation
for placement of slip sheet. Use surveyor’s level or laser system to check
elevation for entire finished surface of sand, 1 500 mm grid. Level in accordance
with construction tolerances listed under Article Placing Concrete.

3.4 SLIP SHEET

.1 Place one layer of polyethylene sheet on top of sand, and two sheets on top of rigid
insulation. Exercise care to prevent tears and punctures.

.2 Overlap adjacent sheets minimum 200 mm at ends and sides.

.3 Run slip sheet up past top of adjacent slabs until after curing has been completed. Cut off
slip sheet to top of insulation before installing perimeter joint seal.

3.5 INSTALLATION OF INSULATION

.1 Starting at one end of rink set and maintain insulation level, with underside of concrete
slab. Use surveyor’s level or laser system to check elevation for entire finished surface of
insulation, 1 500 mm grid. Comply with construction tolerances listed under Article
Placing Concrete.

.2 Bring adjacent board edges into continuous contact. No gaps.

.3 Stagger joints between insulation boards both ways when placing two layers of insulation,
minimum 300 mm offset. Place perimeter insulation vertically around rink slab.

3.6 INSTALLATION OF REINFORCEMENT

.1 Review reinforcing details with Consultant to confirm pattern required. Lap pattern and
reinforcing details are based on M-style pipe chairs. Revise lap pattern and details in the
event refrigeration subcontractor does not use M-style pipe chairs.

.2 Coordinate with refrigeration subcontractor to install pipe chairs and plastic piping, to
make connections, and to apply pressure test to system.
.1 Install chairs and screed chairs (if used), in position on top of insulation.
.2 Place chairs within 300 mm of each end of rink slab and near radius corners of

rink.
.3 Place additional chairs between regular rows to ensure pipes are maintained at

proper elevation.
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.3 Bottom Layer Reinforcement:
.1 Lay bottom layer transverse reinforcing bars on insulation.
.2 Lay bottom layer longitudinal reinforcing bars into pipe chairs for entire floor area.
.3 Pull up transverse bars under longitudinal bars. Tie reinforcing layers together

and to pipe chairs with wire ties at 600 mm on centre each way. Stagger ties
300 mm between rows.

.4 Tie longitudinal bars to pipe chairs.

.5 Turn down cut ends of tie wires and remove burrs from reinforcing to protect
plastic piping from damage.

.6 Deflect reinforcing bars at trench end to permit deflection of plastic pipes into
trench.

.7 Align rows of pipe chairs for straight runs.

.8 Overlap bottom reinforcement minimum 400 mm along each side.

.4 Top Layer Reinforcement:
.1 Lay top lower layer of reinforcing bars over entire floor area at spacing indicated

on structural drawings. Note: Top lower layer of reinforcing should run parallel to
refrigeration pipes where possible

.2 Top lower layer of reinforcing bars to be located half way between refrigeration
pipes where possible.

.3 Lay top upper layer of reinforcing bars over entire floor area at spacing indicated
on structural drawings. Note: Top upper layer of reinforcing must run
perpendicular to top lower layer

.4 Overlap all reinforcing bars a minimum of sides minimum 400 mm at splice
locations.

.5 Tie top layers of reinforcing steel to pipe chairs with loop ties at 600 mm on
centre.

.6 Ensure all reinforcing is fully supported by pipe chairs below. Where chairs do
not run out to perimeter edge, install additional sections of chair to support
reinforcing.

.5 Prevent plastic piping damage and displacement.

.6 Place and maintain level of screeds. Set screeds with a surveyor’s level or laser system.

3.7 INSERTS

.1 Supervise installation of inserts for dasher boards, hockey goal posts, tie-downs and
circus inserts.

Set top of inserts slightly below finished slab surface elevation to prevent interference
with trowelling operations.

3.8 REFRIGERATION CONTRACT REQUIREMENTS

.1 Maintain constant air or water pressure, minimum 50 PSI in refrigeration pipes during
concrete placement.

.2 Place concrete in presence of refrigeration subcontractor.

.3 Refrigeration subcontractor to immediately repair damage caused to refrigeration piping
during concrete placement.

3.9 PLACING CONCRETE
.1 Notify Consultant, refrigeration subcontractor, dasher board subcontractor, and Concrete

Testing Company minimum of 5 days before concrete placement.
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.2 Obtain Consultant’s review and approval of reinforcement and piping installation 3 days
before concrete placement.

.3 Place concrete using “wet screed” method. Set screeds to ensure even level surface
finish.

.4 Continuity:
.1 Carry out placing and finishing in a continuous operation. Arrange multiple

working crews and stagger shift changes to ensure concrete placement is one
continuous sequence.

.2 Set up spare concrete pumper, fully operational on site in case of breakdown to
ensure continuous operation.

.5 Screed concrete after placement.  Float surface, and provide further leveling.

3.10 FINISHING CONCRETE

.1 Finish concrete slab in continuous operation under supervision of testing company.  Use
mechanical means to ensure true, level slab, free of voids and cracks.

.2 Polish surface with rotary steel trowel. Set trowel blades flat, using an average of three
passes. Remove excess surface water before final finish.

.3 Apply hardener in accordance with manufacturer's written recommendations.

3.11 CURING AND SEALING

.1 Concrete to be protected against rapid drying. Ponding is the preferred method to wet
cure the rink slab.
.1 Ponding with clean potable water to a depth of 13 to 19mm for minimum seven

days for ambient temperature above 10 deg C, or minimum 14 days for average
ambient temperature below 10 deg C. Add water as required to maintain
specified ponding depth for full duration.

.2 One of the following methods, combined with continuous sprinkling of exposed surfaces,
can be used as an acceptable alternate upon approval by the Consultant of the
contractor’s plan and schedule.
.1 Covering with burlap or cotton mats kept continuously wet.
.2 Covering the wetted slab with a polyethylene sheet, protected with plywood.

.3 Traffic and Loading: Prevent traffic and loading on slab in accordance with the following
schedule from time of slab completion:
.1 4 days:  No loading and traffic.
.2 7 days:  No loads other than foot traffic.
.3 28 days:  Vehicle wheel loading heavier than 900 kg
.4 Vehicle wheel loading heavier than 900 kg is permitted when concrete tests

indicate specified strength is achieved.

.4 Do not circulate refrigerant until slab has cured for minimum 28 days. Follow cool down
procedures of refrigeration subcontractor in making ice.

3.12 PERIMETER JOINT SEAL

.1 Clean shoulders of joint, install lubricant and then insert neoprene compression seal in
accordance with joint manufacturers published installation instructions.
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3.13 FIELD QUALITY CONTROL
.1 Construction Tolerance: measure construction tolerance in accordance with CAN/CSA

A23.1.
.1 Sand and Insulation: Straightedge method

.1 Maximum variance in surface elevation: 3 mm along a 3,000 mm straight
edge laid on surface.

.2 Maximum variation from average elevation is 6 mm.
.2 Concrete Slab: F-number method, to ASTM E1155M

.1 Slab Classification: Class C
.1 Ff = 45
.2 Fl = 35

.2 Test concrete slab tolerances within 72 hours of concrete placement.
Submit written report to Consultant.

.2 Inspection and Testing: Engage qualified independent testing company for testing of sub-
base, sand fill, and concrete; and for supervising concrete placement and finishing.
.1 Sub-base and sand fill compaction: One test each per 50 square metres floor

area.
.2 Concrete strength: Include set of 4 cylinders for each scheduled test during

concrete placement:
.1 Start of placement.
.2 One-third complete
.3 Two-thirds complete
.4 Near completion.

.3 Concrete slump: Monitor continuously. Test slump at each truck before adding
plasticizer, and at hose end after adding plasticizer. During pour, make slump
tests available to Consultant and Testing Company for review.

.4 Submit test reports and complete log of tests to Consultant after concrete pour.

.3 Consultant Review:  After flatness and levelness testing, Consultant will review slab for
surface imperfections affecting ice quality and performance. Wash slab clean before
review.

.4 Non-conforming Work:
.1 Make good variations from specified concrete surface elevation and finish

construction tolerance, to satisfaction of Consultant. Grind off high spots, patch
and make corrections directed by Consultant.

.2 Exposed reinforcement and concrete surface imperfections are unacceptable.
Repair as directed by Consultant.

3.14 PROTECTION AND CLEAN UP

.1 Protect finished concrete slab from damage during course of construction including but
not limited to paint, adhesive, oil, and grease.

.2 Fit wheeled equipment on finished slab with tire wraps and drip shields to prevent
marking and staining.

.3 As work proceeds and upon completion, clean up and remove from site surplus materials
and rubbish resulting from the work of this section.

.4 Sweep and wash clean rink slab following Substantial Performance of Work.

3.15 COOL DOWN PROCEDURES



Municipality of North Grenville Section 13 18 13
Pool House ICE RINK FLOOR SYSTEMS
A49 Project No. 219-00153-00 Page 9 of 9

.1 When refrigeration system is operational and before initial ice making activities, slowly
cool down concrete rink slab under direction of refrigeration subcontractor. Use following
criteria unless otherwise indicated:
.1 Slab above 0 C:

.1 Lower slab temperature to 4 deg C, hold for 6 hours

.2 Lower slab temperature to 2 deg C, hold for 6 hours

.3 Lower slab temperature to 0 deg C, hold for 24 hours
.2 Slab below 0 C:

.1 Lower slab temperature 1 deg C every 8 to 12 hours, until reaching
desired temperature of minus 4 deg C to minus 7 deg C.

.2 Measure concrete surface temperature using infra-red thermometer.

.2 Painting, Flooding, and Ice Making: By Operator.

END OF SECTION
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Part 1 General

1.1 SUMMARY OF SECTION

.1 Provide prefabricated aluminum framed ice rink dasher boards system and related
accessories for outdoor shinny rink, including:
.1 Rink board glazing.
.2 Man and machine gates, and lift out panels, and related thresholds.
.3 Supply of floor anchors and inserts for thresholds & ice dams.
.4 Glass shields.
.5 Aluminum shield supports.

.2 Related Requirements:
.1 13 18 13 - Ice Rink Floor Systems, for installation of inserts.

1.2 REFERENCES

.1 The standards listed form part of this Specification to the extent of reference.  The
publications are in the text by the basic designation only.

.2 American Society for Testing and Materials International (ASTM):
.1 ASTM A307-14, Standard Specification for Carbon Steel Bolts, Studs, and

Threaded Rod 60000 PSI Tensile Strength.
.2 ASTM B209-14, Aluminum and Aluminum-Alloy Sheet and Plate.
.3 ASTM B221-14, Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire,

Profiles, and Tubes.

.3 American Welding Society (AWS):
.1 AWS D1.1 Structural Welding Code - 2010.

.4 Canadian Standards Association (CSA):
.1 CSA G40.20-13/G40.21-13, General requirements for rolled or welded structural

quality steel / Structural quality steel.
.2 CAN/CSA G164-M92(R2003), Hot Dip Galvanizing of Irregularly Shaped Articles
.3 CSA W59.2-M91 (R2013), Welded Aluminum Construction.
.4 CAN/CSA Z262.7-04(R2014), Guidelines for Spectator Safety in Indoor Arenas.

.5 National Building Code of Canada (NBC) 2010.

1.3 SUBMITTALS

.1 Product Data:
.1 Submit manufacturer's printed product literature, including installation

instructions, SDS sheets, specifications, and data sheets in accordance with
Division 01.

.2 Shop Drawings:
.1 Submit shop drawings in accordance with Division 01.
.2 Submit shop drawings that clearly indicate materials, sizes, profiles, fastenings,

and welds, using standard welding symbols and showing length of welds.  Show
size and location of doors, gates, hardware, and removable sections, and anchor
layout.

.3 Submit 300 mm x 300 mm colour and gauge samples of HDPE, and any other
materials necessary for approval as required by the Consultant.

http://www.galvanizeit.org/specification-and-inspection/hdg-specifications/other-galvanizing-standards
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.4 Operation and Maintenance Information:  Covering all aspects of the riser system
and its care, for inclusion in the Owner’s Maintenance Manual.

.5 Submit a copy of layout drawings for inclusion in maintenance manual indicating
components and their locations.

1.4 ENVIRONMENTAL REQUIREMENTS

.1 Comply with requirements of Workplace Hazardous Materials Information System
(WHMIS) regarding use, handling, storage, and disposal of materials.

1.5 MOCK-UP

.1 Refer to Division 01 for requirements of mock-up.

.2 Locate where directed by Consultant.

.3 Coordinate field review of mock-up with consultant’s regularly scheduled field reviews.

.4 Contractor to proceed once the testing is complete and written approval has been
received by the Consultant.

.5 When accepted, mock-up will demonstrate minimum standard for this work. Approved
mock-up may remain as part of the Work.

.6 Provide one sample section of dasher boards, gates, flooring, including typical hardware
installation.

1.6 WASTE MANAGEMENT

.1 Separate and recycle waste materials in accordance with Division 01.

1.7 DESIGN CRITERIA

.1 Aluminum construction, uprights at 1 220 mm centers, supported glazing system.

.2 Dasher board systems are to meet or exceed the CSA Guideline for Spectator Safety in
Arenas. Dasher boards are to meet the CHA Specifications for Players Safety.

1.8 DELIVERY, STORAGE AND PROTECTION OF PRODUCT

.1 Deliver and store materials in compliance with Division 01.

.2 Comply with manufacturer’s recommendations for handling, storage and protection
during installation.

.3 Protect and store materials off the ground, away from physical damage and from
becoming wet, soiled or covered with ice or snow before, during and after installation.

.4 Label packages to include material name, production date and/or product code.

1.9 QUALITY ASSURANCE

.1 Manufacturer's representative to review the final installed product.
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.2 The systems installed to provide complete, operable, aluminum frame dasher board
systems under the base bid including gates, protective spectator and player shielding and
all necessary accessories for the ice rink as specified in this Section.

.3 No systems including wood components or field welded fabrication, will be considered.

.4 Qualifications:
.1 Arena board system shall be provided by a firm having a minimum five years

satisfactory experience supplying and installing arena boards, using persons
trained and skilled in type of work required for both manufacturing and installing.

.2 All welding to be completed by a certified CWB welder according to CSA W59.2-
M91 (R2013).

.3 Perform work in strict accordance with manufacturer’s instructions.

1.10 EXTENDED WARRANTY

.1 Manufacturers’ Warranty:  Furnish two year written warranty executed to the Owner,
against defects in materials and workmanship, dated from the date of Substantial
Completion.

.2 Installer’s Guarantee:  Furnish five year written guarantee against defects in installation,
dated from the date of Substantial Completion.

Part 2 Products

2.1 MATERIALS

.1 The Contractor to furnish and install new aluminum frame system dasher boards utilizing
a tempered glass system, around the entire system, as shown on drawings.

.2 Acceptable suppliers of Dasher Board System or approved alternate:
.1 Athletica Sports Systems Pro Series.
.2 Welmar Recreation Products.

2.2 ALUMINUM FRAME DASHER BOARD SYSTEM

.1 Materials and Equipment:
.1 Materials and equipment to conform to manufacturers' publications and in

addition to requirements as specified herein.  Items of equipment to essentially
duplicate equipment that has been satisfactorily used for a period of at least five
years.

.2 Aluminum to  ASTM B209, ASTM B221.

.3 Steel sections and plates to CSA G40.20/G40.21

.4 Bolts and anchor bolts to ASTM A307, galvanized.

.2 Dasher Panels:
.1 Shinny Rink panels: factory prefabricated in demountable sections. The design of

panels whether straight, curved or gate section(s) to be similar. Panel size:
1 067 mm high.  Construction: extruded structural aluminum box sections
assembled into frames using high strength fasteners. Aluminum to be anodized
finish. Frames to allow for fastening of the HDPE facing and anchoring at
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base. Ensure flush mating of HDPE facing at arena panel joints. Provide UV-
stabilized HDPE facing.

.2 Typical sections to consist of a minimum three vertical posts and three horizontal
stringers. Frames to be connected end to end with heavy duty, 16 mm bolts and
to connect to rink slab/perimeter concrete structure with minimum 16 mm
threaded rods and nuts or bolts, into the perimeter concrete.

.3 No angle or channel to be used in fabrication.

.4 Panel Fasteners: welded or mechanically fastened construction.  After the
construction of the framing each panel frame to be hot-dipped galvanized, to
CAN/CSA G164. It is not acceptable to weld hinges and latches after the frames
are galvanized.

.5 Standard size of the dasher panels to be 2 438 mm long by 1 067 mm high.

.6 The dasher board contractor to supply and install anchor imbeds constructed
from 100 x 127 x 6 mm galvanized steel plate with a 16 mm threaded rod welded
to the centre of the plate. A galvanized rod coupler will be attached to the
threaded rod to level the top of the anchor to adjust for uneven insulation layer.

.7 Each panel to be anchored to the floor using a minimum of two anchors per
2 438 mm panel. Dasher board anchor system shall be reviewed and stamped by
a Professional Engineer who has reviewed the system for wind loads and
mitigating a risk of the slab cracking due to movement of the anchors.

.8 The anchor imbeds to be installed in the rink floor system by the dasher board
contractor just before the concrete ice slab is poured.

.9 There will be no official line markings.

.10 The 12.7 mm polyethylene to be attached to the horizontal and vertical tubing
with 6 mm plated and painted screws.  Spacing of the screws to not exceed 200
mm on centre along aluminum framing.

.3 Caprail:
.1 HDPE-UV 12.7 mm thick, fastened to the top horizontal framing members. The

front and back edges of the caprail to have smooth and radiused edges. Colour
to be as selected by Consultant from standard colours.

.4 Gates:
.1 Access gates (1 220 mm wide or wider as shown on plan) built into 2438 mm

panels, left or right hand swing.  The gate latch to be equipped with a counter
balanced mechanism so that the gate may be closed and latched in a single
movement.
.1 Gate Hardware: two hinges for access and player gates, lift-off type,

welded to the frame.  Continuous “piano” style hinges welded to dasher
framework not acceptable. Access gates to have two (2) door stops
welded to the gate frame. Gates to be placed as shown in the ice rink
slab plan.  For gates with glass shields, where operation of the latch
system is required by skaters, a push button latch to be incorporated,
large enough to allow operation by hockey players wearing gloves.
Exposed fasteners or mounting plates not acceptable. Bottom of gates in
boxes to be coordinated to function with the elevated box flooring.

.2 Equipment gates: double leaf gates to size as shown on drawings. The
equipment gate hinges to be two adjustable, lift-off type, welded to the frame.
Equipment gate latch is to be the sliding bar type 50 mm x 50 mm steel tubing
with a large grasp handle. Each equipment gate to lock into the steel threshold
sleeve by means of 19 mm x 30 mm long cane bolts.  Each equipment gate leaf
to be equipped with spring loaded adjustable castors.  Double skaters’ gates to
be similar. Gates 1 220 mm and over are to be equipped with spring loaded
adjustable castors.
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.5 Hardware: Exposed hardware to be stainless steel. Hardware to include hinges, latches,
nuts, bolts, washers and miscellaneous fastening devices necessary for complete
installation.
.1 Double gates are to be equipped with heavy-duty adjustable hinges to allow for a

full range of adjustment to maintain plumb, level, and properly opening and
closing gates.

.6 Fasteners: Zinc plated steel prefinished to match HDPE panels, except where stainless
steel fasteners are required.

.7 Kickplate: construction of 12.7 mm thick HDPE-UV 200 mm high. The top edge of the
kickplate to be beveled.  The lower row of fasteners on Kickstrip is to be stainless steel.
The top row of fasteners on the Kickstrip is to be High/Low type fasteners, colour
matched to Kickstrip. Colour to be selected by Consultant from standard colours.

.8 Thresholds:  Access and player gates to have 25 mm thick HDPE-UV thresholds that can
be removed during the summer months to allow a flush transition from the concrete slab
to the adjacent surface at the same level. Provide inserts for thresholds to be attached to
aluminum framework screws and removed during the months when ice is not installed.

.9 Spectator Shield Mounting System:
.1 Extruded aluminum shields supports are to be alloy 6005A-T6 with clear

anodized finish. Supports are to be quick release type, two-piece, with removable
slotted front cap fastened to back member without use of mechanical fasteners.
Glass is designed to be removed from the ice side of the dasher board.
Necessary gasketing, fasteners or brackets to be provided.

.2 F-shaped supports to be provided at gates.

.10 Spectator Shielding:
.1 Spectator shielding to be tempered glass. The shields to have the top two

corners radius and edges beveled to minimize breakage and for safety in
handling.

.2 Shields to be 1220 mm wide except those at gates.

.3 Height of spectator shielding to be as shown on plans.

.4 Ends of rink to be considered as including curved sections of the dasher boards.

.5 Glass shield supports to be within 150 mm of the top of glass for the base bid.

.6 Glass to be 12.7 mm thick at side dashers, and 16 mm on ends and corner radii.

.7 Include two pieces of each standard size glass as replacement stock.  In addition
include two pcs of 1 220 mm x 2 440 mm x 12.7 mm clear cast acrylic to be
used to replace “special” sized glass panels on a temporary basis in the future.

.11 Closure Plate and angle: aluminum checker plate closure and supporting aluminum
shades. Scribe to adjacent floor surface and dasher board. Refer also to drawings.

2.3 ACCESSORIES

.1 Provide one glass handling device, one set of glass shield carts, and one set of dasher
board storage carts.
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Part 3 Execution

3.1 INSTALLATION

.1 Layout locations for anchor inserts.  Attend the pre-construction meeting and installation
while rink slab concrete is being placed.

.2 Assemble dasher board system components into place and fit accurately into position.

.3 Do necessary cutting, grinding, and shimming to ensure components are level, plumb
and true to line.  Provide tight fitting joints in the final assembly.  Ensure removable parts
of the various sections fit snugly and are capable of being readily dismounted.
Permanently weld shims required for levelling to the frames to provide the necessary
support when frames are moved and then returned to the same location.

.4 Cut plastic wall covering to proper size and screw accurately into position. Align frames
and apply plastic facing to provide a completely flush surface at joints.

3.2 ADJUSTMENTS

.1 On completion of the installation, make any necessary adjustments to align the screens,
plumb the wall sections and level the platforms.

.2 Verify gates and hardware are in proper working order and operate smoothly.

.3 Clearly number parts so that each unit can be reassembled in the same locations as
originally fabricated.

.4 Replace any parts that have been damaged as a result of this work.

.5 Remove cuttings and debris resulting from this work.

.6 Refer to Division 01 for final cleaning procedures.

END OF SECTION
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Part 1 General

1.1 SUMMARY

.1 Section Includes: Detailed execution information for Bidders on ice rink slab construction.

.2 Related Requirements:
.1 Section 13 18 13 - Ice Rink Floor Systems.
.2 Section 13 18 16 - Ice Rink Dasher Boards.

1.2 ADMINISTRATIVE REQUIREMENTS

.1 Pre-Installation Meeting: Convene meeting before reinforcing bars, pipe materials and
chairs are ordered. Meeting agenda to include:
.1 Mix designs.
.2 Screeding methods.  Ensure power screeds are short enough to avoid deflection in

the screed machine.
.3 Coordinate chair dimensions, reinforcement bars size/spacing, concrete cover,

and pipe size requirements.
.4 Review drawings and specifications.
.5 Attendees:

.1 Project Manager

.2 General Contractor

.3 Reinforcing Foreman

.4 Refrigeration Contractor

.5 Approved Concrete Finishing Contractor

.6 Concrete Supplier

.7 Concrete Testing Company representative

.8 Consultant

Part 2 Products

2.1 Not Used

.1 Not Used

Part 3 Execution

3.1 CONSTRUCTION SEQUENCE – RINK SLAB

.1 Adhere to following construction sequence unless approved by Consultant:
.1 Submit compaction tests for sub-base materials.
.2 Install and level sand base.  Review levelling methods to ensure top of sand meets

same tolerance as rink slab surface.
.3 Install slip sheets.
.4 Install below slab insulation
.5 Install slip sheet.
.6 Install supply and return brine piping headers.
.7 Install pipe support chairs. Align rows of chairs properly to ensure straight pipe

runs.
.8 Lay lower reinforcing bars with correct laps.
.9 Ensure cut ends of wires and bar ends do not contact plastic pipes.
.10 Remove cut pieces of reinforcing and pieces of pipe support chairs from area of

rink pour.
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.11 Lay polyethylene rink piping in pipe chairs and secure to header with TWO
CLAMPS IN TANDEM.

.12 Install pipe in continuous lengths, no joints. Install 180 degree schedule 80 steel
return bends at opposite end from header trench and provide TWO CLAMPS IN
TANDEM at each connection.

.13 Ensure pipe runs at extreme edges of the 25.9 m width are not cut too short.
Extend piping to within 50 mm of final edge of concrete slab to ensure proper
refrigeration coverage at slab corners.
.1 Tension pipes to maintain straight runs. Do not pour concrete slab in area

outside end radius, adjacent to the return bends, for minimum 1 metre.
Use area to tie each pipe bend back to solid anchor point, using soft wire
ties.  Tension each double pipe run to be as straight as reasonably
possible.

.14 Before applying top layer of reinforcing, PRESSURE TEST ALL PIPING and
tighten loose clamps. DAMAGED PIPE TO BE REPLACED in its entirety.

.15 After satisfactory pressure test completion, MAINTAIN AIR/WATER PRESSURE
ON PIPING and install top reinforcing.
.1 Use care in laying top reinforcement so piping is not damaged. Do not

drop sheets edgewise onto pipes.
.2 Step BETWEEN pipes or on top of pipe support chairs during this process.

Monitor pressure gauge on system in case of leaks.
.3 Ensure cut ends of reinforcement DO NOT contact pipes. Protect rink

piping near cut ends by bending reinforcement away from pipe or use
extra piece of rink piping cut to provide protection shield.

.4 Tie reinforcement with wire ties and compress loops to lay flat.
.16 Schedule Consultant review minimum 5 days prior to pour. Allow sufficient time to

make corrections.
.17 KEEP PEOPLE FROM WALKING ON REINFORCEMENT UNLESS

ABSOLUTELY NECESSARY.
.1 Lay 1 200 x 2 400 mm sheets of 13 mm plywood for walkways and check

elevations of reinforcement and pipe supports with laser system to ensure
compliance with specifications.

.18 Remove debris from pipe area including pieces of reinforcing bars, pieces of pipe
supports, pieces of pipe, pieces of wood blocking, and other rubbish.
.1 Provide formwork for all rink edges and recheck elevations.

.19 Start rink concrete pour at header trench end, if possible.
.1 Lay plywood sheet walkway under concrete pumping pipe running

nominally down centreline of slab.
.2 SUPPORT CONCRETE PIPE ON 100 x 100 mm WOOD SLEEPERS OR

RUBBER TIRES at approximately 2 400 mm on centre and anchor pump
line at building entry point to prevent shifting during pumping.

.20 SET UP PRIMARY AND BACKUP CONCRETE PUMPERS AT SITE BEFORE
STARTING POUR.

.21 Check concrete slump continuously. Reject concrete exceeding specified at truck
slump value. DO NOT ACCEPT MORE SLUMP AT TRUCK THAN SPECIFIED.
For plasticized concrete is used, maintain uniform workability as pour progresses.
Confer with engineer, concrete supplier and finishing contractor to agree on
approach to additives and mix design during pre-pour meeting.

.22 Ensure accessory items including but not limited to threshold inserts, dasher board
supports etc., are available and IN PLACE.  Final elevation inserts to be set AND
RECHECKED prior to pour.

.23 Ensure concrete contractor has sufficient personnel on site so concrete pour can
proceed CONTINUOUSLY.
.1 Time required from start to final finish could exceed 18 HRS.

.24 Work concrete into place with minimum two workers with portable equipment on
continuous basis.  Minimum 10 WORKERS are required on the actual pour for
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handling flexible nozzle, rough screeding, vibrating, levelling and checking
elevations.
.1 Maintain pressure test on piping during concrete pour and monitor for

damage.
.25 Refrigeration sub-contractor to always be standing by ON SITE during the

concrete pour in case a broken pipe occurs. Repair breaks using a length of pipe
and two clamps on each side of the break. Lap piping minimum 75 mm each end.
If water is used in pipes for pressure the area around the break, if in an area which
is already poured, to be cleaned out as much as is possible, and re-poured.
.1 Severe water leakage at break to be drained away as quickly as possible

to prevent deleterious effect on concrete strength.
.2 With good preparation and care during concrete pour, no breaks will

occur.
.26 When pour is complete and during finishing procedure, it is good practice to

circulate water through rink piping continuously during initial setting and curing.
.27 During spin troweling, monitor concrete surface elevation to obtain specified

surface flatness.
.28 ARGUMENTS THAT COMPLIANCE WITH SPECIFICATION IS IMPOSSIBLE

WILL NOT BE ACCEPTED -- Many previous rinks prove that it can be done with
sufficient care -- AND THAT IS WHAT IS EXPECTED.

.29 If specified spread shake hardener with mechanical spreader using low setting.

.30 Adjust the mix design to suit temperature, air flow and humidity conditions during
the pour.

.31 After final finishing, flood rink with water covering surface to depth of 13 to 19 mm
or provide alternate approved method of wet curing the slab. Maintain and prevent
traffic on slab for specified duration. Schedule minimum 3 to 4 days before allowing
use of surface.

END OF SECTION
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1  GENERAL    

 
 .1  This section covers items common to all sections of Division 20, 21, 22, 23. Division 20 

items apply to Divisions 20, 21, 22, 23.  
 
.2  Obtain and pay for all required permits and approvals.  
 
.3  The following codes shall apply:  

.1  Ontario Building Code; O.B.C.  

.2  Ontario Building Code; Part 7 Plumbing.  

.3  Ontario Fire Code.  

.4  Ontario Gas Utilization Code.  

.5  National Fire Protection Association; N.F.P.A.  

.6  Technical Standards and Safety Authority (T.S.S.A.) Safety Act and associated 
documents.  

 
.4  All code references shall be the latest edition, including revisions and addenda.  
 
.5  Materials and equipment to be new and free from blemishes, oxidation, damage, etc. 

New materials and equipment to be of proven design and quality, and for which 
replacement parts are readily available. Use current models of equipment.  

 
.6  It is the intent of the specification that there be one prime contractor for all of Division 20, 

21, 22, 23 work. The prime mechanical shall be responsible for all Division 20, 21, 22, 23 
subtrades. The prime mechanical shall be responsible for overall coordination and 
commissioning of systems.  

 
.7 Concealed mechanical services and equipment includes services and equipment in hung 

ceilings, crawl space and non-accessible chases and furred spaces. Exposed mechanical 
 equipment and services include mechanical equipment and services exposed in finished 

room, mechanical and equipment rooms. 
 
.8 All equipment and services provided by the mechanical Subcontractor shall be supplied, 

installed and connected by mechanical Subcontractor unless noted otherwise in the 
Specifications or drawings. 

 
2         EQUIPMENT INSTALLATION    

 
 .1  Unions or flanges: provide for ease of maintenance and disassembly.  

 
.2  Space for servicing, disassembly and removal of equipment and components: provide as 

recommended by manufacturer or as indicated.  
 
.3  Equipment drains: pipe to drains, or funnel floor/hub drains.  
 
.4  Install equipment, rectangular cleanouts and similar items parallel to or perpendicular to 

building lines.  
 
.5  Provide and install all necessary vibration control components.  
 
.6  Provide and install all backflow preventers necessary to protect the potable water system. 
 
.7  Pipe humidifier and other interior mounted equipment drains, such as fan coils, to funnel 

floor/hub drains.  
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3         ANCHOR BOLTS AND TEMPLATES    

 
 .1  Supply and install anchor bolts and templates for equipment provided by this Division.  

 
4         EQUIPMENT USAGE    

 
 .1  Consultant may use equipment and systems for test purposes prior to acceptance. 

Supply labour, material, and instruments required for testing. Trial usage to apply to all 
systems. 

 
.2 MERV 8 Filters shall be installed on all return/exhaust air grilles if the related air handling 

system is used during construction as per ASHRAE 52.2-2017 and replace all filtration 
media prior to occupancy.  

 
5         DEFINITIONS    

 
 .1  This definition shall apply to all sections and drawings of Division 21, 22, 23.  

.1  "CONCEALED" - mechanical services and equipment in hung ceilings and non-
accessible chases and furred spaces.  

.2  "EXPOSED" - will mean "not concealed" as defined herein, e.g. Mechanical 
Rooms.  

.3  "PROVIDE" - will mean supply, installation and connection.  

.4  "T.S.S.A." shall mean "Technical Standards and Safety Authority".  
 

6       PROTECTION OF OPENINGS    

 
 .1  Protect equipment and systems openings from dirt, dust, and other foreign materials with 

materials appropriate to system.  
 

7         ELECTRICAL    

 
 .1  Electrical work to conform to Division 26, 27, 28 including the following.  

 
.2  Provide all controls, disconnects, magnetic starters, transformers, relays, wiring and 

panels for all motors and devices for packaged equipment as indicated in various 
specification sections.  

 
.3  Electrical equipment shall bear CSA labels and/or ULC approvals to comply with Ontario 

Hydro requirements. Conform to the requirements of the Canadian Electrical Code, 
Ontario Building Code, local, municipal and provincial authorities.  

 
.4  Control panels to be complete with barriered numbered terminal strip for interconnecting 

of conductors between master control panel and remote control panel and associated 
equipment.  

 
.5  Controls  

.1  All power and control wiring, relays, transformers and wiring related to motorized 
dampers, thermostats, controllers, sensors, control panels, control devices, 
valves, pressure limit switches, etc., which are related to control systems to be 
provided by Division 21, 22 and 23, unless specifically indicated on electrical 
drawings otherwise. Refer to electrical control schematics.  

.2  All wiring in walls to be run in conduit. All wiring in plenum spaces to be plenum 
rated type FT6. Refer to Division 26 for further details.  

.3  Control wiring to be copper conductor type RW 90 (XLPE); minimum #14 AWG 
for power circuits and minimum #18 AWG for control only.  

.4  Conduit to be E.M.T. minimum 21mmC complete with set screw cast couplings. 
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Provide ground conductor in all conduit runs.  
.5  Use liquid tight flexible conduit for final connection to motorized dampers and 

vibrating equipment.  
 

.6  Panels to be complete with required components including but not limited to:  
.1  One main fused switch suitable current rating for the station load. Pad lockable in 

both open and closed positions. Mechanically panel interlocked door to prevent 
opening when handle is in "ON" position.  

 
.7  Ensure that electrical contractor has provided for auxiliary contacts for the building control 

systems.  
 

8         MOTORS    

 
 .1  Provide motors for mechanical equipment as specified.  

 
.2  If delivery of specified motor will delay delivery or installation of any equipment, install 

motor approved by Consultant for temporary use. Final acceptance of equipment will not 
occur until specified motor is installed.  

 
.3  Motors under 373W (1/2hp): speed as indicated, continuous duty, built-in overload 

protection, resilient mount, single phase, 120V, unless otherwise specified or indicated.  
 
.4  Motors 373W (1/2hp) and larger: EEMAC Class B, squirrel cage induction, speed as 

indicated, continuous duty, drip proof, ball bearing, maximum temperature rise 40°C 
(22°F), 3 phase, 575V, unless otherwise specified or indicated.  

 
.5  Motor efficiency shall be in accordance with CSA C390. Motors 746W (1 hp) and larger to 

be energy efficient motors conforming to ASHRAE 90.1.  
 
.6  Power factor correction shall apply to all motors with 3.73kW (5 hp) rating or more.  
 
.7  All motor starters for loads with a running ampacity (RLA) greater than 20 amps shall be 

of the solid state reduced voltage type with current ramp and current limit capability. 
Current limit shall be set at 4 times RLA and ramped to this value over a period of not 
less 1½ seconds.  

 
9         BELT DRIVES    

 
 .1  Fit reinforced belts in sheave matched to drive. Multiple belts to be matched sets.  

 
.2  Use cast iron or steel sheaves secured to shafts with removable keys unless otherwise 

specified.  
 
.3  For motors under 7.5kW (10hp): standard adjustable pitch drive sheaves, having plus or 

minus 10% range. Use mid-position of range for specified r/min.  
 
.4  For motors 7.5 kW (10hp) and over: sheave with split tapered bushing and keyway 

having fixed pitch unless specifically required for item concerned. Provide sheave of 
correct size to suit balancing.  

 
.5  Minimum drive rating: 1.5 times nameplate rating on motor. Keep overhung loads within 

manufacturer's design requirements on prime mover shafts.  
 
.6  Motor slide rail adjustment plates to allow for centre line adjustment.    
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.7  Provide one complete set of spare belts for every drive supplied under this contract.  
 

10      GUARDS    

 
 .1  Provide guards for unprotected drives.  

 
.2  Guards for belt drives:  

.1  Expanded metal screen welded to steel frame.  

.2  Minimum 1.2mm (18 Ga) thick sheet metal tops and bottoms.  

.3  38mm (1-1/2 in.) dia holes on both shaft centres for insertion of tachometer.  

.4  Removable for servicing.  
 

.3  Provide means to permit lubrication and use of test instruments with guards in place.  
 
.4  Install belt guards to allow movement of motors for adjusting belt tension.  
 
.5  Guard for flexible coupling:  

.1  "U" shaped, minimum 1.6mm (16 Ga.) thick galvanized mild steel.  

.2  Securely fasten in place.  

.3  Removable for servicing.  
 

.6  Unprotected fan inlets or outlets:  
.1  Wire or expanded metal screen, galvanized, 19mm (3/4 in.) mesh.  
.2  Net free area of guard: not less than 80% of fan openings.  
.3  Securely fasten in place.  
.4  Removable for servicing.  
 

.7  Guards to meet safety requirements of Provincial Ministry of Labour and local authorities 
having jurisdiction.  

 
11        EQUIPMENT SUPPORTS    

 
 .1  Equipment supports supplied by equipment manufacturer: specified elsewhere in Division 

21, 22, 23.  
 
.2  Equipment supports not by equipment manufacturer: fabricate from structural grade steel. 
 
.3  Provide all necessary mechanical equipment vibration control, specified or recommended 

by equipment manufacturer.  
 
.4  Size anchor bolts to withstand seismic zone acceleration and velocity forces for region of 

installation.  
 
.5  Provide seismic restraint of equipment, ducting, piping, tanks and machinery in 

accordance with Section 20 05 20 – Seismic Restraints.  
 
.6  Mount base mounted equipment on chamfered edge housekeeping pads, minimum of 

100mm (4 in.) high and 150mm (6 in.) larger than equipment dimensions all around. 
  Concrete shall be as specified in Section 03 30 00 - Cast-in-Place Concrete. 

Housekeeping pads for equipment shall be the responsibility of Division 3.  
 

12        SLEEVES    

 
 .1  Pipe sleeves: at points where pipes pass through masonry, concrete or fire rated 

assemblies and as indicated.  
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.2  Schedule 40 steel pipe.  
 
.3  Cast iron sleeves or steel sleeves with annular fin continuously welded at midpoint:  

.1  Through foundation walls.  

.2  Where sleeve extends above finished floor.  
 

.4  Sizes: maximum 6mm (1/4 in.) clearance all around, between sleeve and uninsulated 
pipe or between sleeve and insulation.  

 
.5  Terminate sleeves flush with surface of concrete and masonry walls, concrete floors on 

grade and 25mm (1 in.) above other floors. For equipment room floors, terminate 100mm 
(4 in.) above floor and provide concrete curb.  

 
.6  Fill voids around pipes:  

.1  Caulk between sleeve and pipe in foundation walls and below grade floors with 
waterproof fire retardant non-hardening mastic.  

.2  Where sleeves pass through walls or floors, provide space for firestopping. 
Where pipes/ducts pass through fire rated walls, floors and partitions, maintain 
fire rating integrity.  

.3  Ensure no contact between copper tube or pipe and ferrous sleeve.  

.4  Fill future-use sleeves with lime plaster or other easily removable filler.  

.5  Coat exposed exterior surfaces of ferrous sleeves with heavy application of zinc 
rich paint to CAN/CGSB1.181-99.  

 
.7  This Division shall prepare sleeving drawings indicating the size and locations of 

openings required in concrete floor slabs, roof slabs/decks and walls for piping, ductwork 
and equipment. In case of failure to provide information in time (i.e. before the concrete is 
poured) any extras incurred shall be at the expense of this Division.  

 
.8  Where ducts pass through equipment room floors, provide 100mm (4 in.) high concrete 

curb around duct allowing adequate space for fire damper sleeve and room for 
expansion. Concrete curbs where pipes and ducts pass through equipment room floors 
shall be by Division 21, 22, 23.  

 
13        PREPARATION FOR FIRESTOPPING    

 
 .1  Firestopping material and installation within annular space between pipes, ducts, 

insulation and adjacent fire separation: Section 07 84 00 - Firestopping.  
 
.2  Uninsulated unheated pipes not subject to movement: no special preparation.  
 
.3  Uninsulated heated pipes subject to movement: wrap with non-combustible smooth 

material to permit to move without damaging firestopping material.  
 
.4  Insulated pipes and ducts: ensure integrity of insulation and vapour barrier at fire  
 separation. Insulation material used to meet requirements of ULC listing of firestopping 

system.  
 

14        ESCUTCHEONS    

 
 .1  On pipes passing through walls, partitions, floors and ceilings in finished areas. On pipes 

passing through millwork and cabinetry.  
 
.2  Chrome or nickel plated brass or Type 302 stainless steel, one piece type with set 

screws. Use cast iron type in equipment rooms.  
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.3  Outside diameter to cover opening or sleeve.  
 
.4  Inside diameter to fit around finished pipe.  
 
.5  Do not use split-type escutcheon plates.  
 
.6  Secure to pipe on finished surface but not insulation.  
 

15        TESTS    

 
 .1  Give at least 48h written notice of date for tests.  

 
.2  Insulate or conceal work only after testing and approval by Consultant.  
 
.3  Conduct tests in presence of Consultant or authority having jurisdiction.  
 
.4  Bear costs including retesting and making good.  
 
.5  Piping:  

.1  General: maintain test pressure without loss for 4h unless otherwise specified.  

.2  Hydraulically test hydronic piping systems at 1½ times system operating pressure 
or minimum 860 kPa (125 psig), whichever is greater.  

.3  Test drainage, waste and vent piping to Ontario Building Code and authorities 
having jurisdiction.  

.4  Test domestic hot, cold and recirculation water piping at 1½ times system 
operating pressure or minimum 860 kPa (125 psig), whichever is greater.  

.5  Test natural gas system to CAN/CSA-B149.1 and requirements of authorities 
having jurisdiction.  

.6  Test fire systems in accordance with NFPA & authorities having jurisdiction.  
 

.6  Equipment: test as specified in relevant sections.  
 
.7  Prior to tests, isolate all equipment or other parts which are not designed to withstand test 

pressures or test medium.  
 
.8  Provide written confirmation for each test conducted.  
 
.9  Provide any equipment required to conduct tests.  
 
.10  Test water shall be potable water and should be from a municipal system that treats water 

with chlorination or some other appropriate means to kill bacteria.  
 
.11  Test fire systems in accordance with NFPA & authorities having jurisdiction.  
 

16        PAINTING    

 
 .1  To Section 09 91 23 - Interior Painting.  

 
.2  Apply at least two coats of corrosion resistant primer paint to ferrous supports and site 

fabricated work.  
 
.3  Prime and touch up marred finished paintwork to match original.  
 
.4  Restore to new condition, finishes which have been damaged too extensively to be merely 

primed and touched up. Items suffering major damage to finish shall be replaced entirely, 
if in the opinion of the Consultant, the damage is too extensive to be remedied by touch 
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up.  
 
.5  Convectors, wall fins, unit heaters, cabinet unit heaters (force flows) and other mechanical 

equipment exposed in finish areas shall be finish painted by manufacturer with minimum 
baked enamel finish. Color to be selected by Architect during shop drawing submittals.  

 
17       ACCESS DOORS    

 
 .1  Supply access doors to concealed mechanical equipment for operating, inspecting, 

adjusting and servicing.  
 
.2  Flush mounted 600 x 600mm (24 in. x 24 in.) for body entry and 300 x 300mm (12 in. x 12 

in.) for hand entry unless otherwise noted. Doors to open 180°, have rounded safety 
corners, concealed hinges, cylinder lock and key, and anchor straps.  

 
.3  Material:  

.1  Special areas such as tiled or marble surfaces: use stainless steel with brushed 
satin or polished finish as directed by Consultant.  

.2  Remaining areas: use prime coated steel.  
 

.4  Installation:  
.1  Locate so that concealed items are accessible.  
.2  Locate so that hand or body entry is achieved.  
.3  Installation by Division 09.  
 

.5  Standard of Acceptance: Acudor UF-5000  
.1  Alternate: Mifab UA.  
 

.6  Fire rated access panels: 1.6mm (16 Ga.) mounting frame, 1.0mm (20 Ga.) sandwich type 
insulated self-closing door with concealed hinge, 50mm (2 in.) thickness of fire rated 
insulation in door, self latching ring pull latch, primer coated, 1½ hour rating, rim cylinder 
lock and key.  
.1  Standard of Acceptance: Acudor FW-5050  
.2  Alternate: Mifab MPFR  
 

.7  Access doors must maintain fire rating if installed in a fire rated assembly. Refer to 
Architectural Drawings for location of fire rated walls and ceilings.  

 
18        DIELECTRIC COUPLINGS    

 
 .1  General:  

.1  To be compatible with and to suit pressure rating of piping system.  

.2  Where pipes of dissimilar metals are joined.  
 

.2  Pipes NPS 2 and under: isolating unions.  
 
.3  Pipes NPS 2½ and over: isolating flanges.  
 

19        DRAIN VALVES    

 
 .1  Locate at low points and at section isolating valves unless otherwise specified. Locate so 

that exterior piping and coils can be drained.  
 
.2  Minimum NPS 3/4 unless otherwise specified: bronze, with hose end male thread and 

complete with cap and chain.  
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20      DEMONSTRATION AND OPERATING AND MAINTENANCE INSTRUCTIONS    

  
.1  Supply tools, equipment and personnel to demonstrate and instruct operating and 

maintenance personnel in operating, controlling, adjusting, trouble-shooting and servicing 
of all systems and equipment during regular work hours, prior to acceptance.  

 
.2  Where specified elsewhere in Mechanical Specification, manufacturers to provide 

demonstrations and instructions.  
 
.3  Use operation and maintenance manual, as-built drawings, audio visual aids, etc. as part 

of instruction materials.  
 
.4  Instruction duration time requirements as specified in appropriate sections.  
 
.5  Where deemed necessary, Consultant may record these demonstrations on video tape for 

future reference.  
 
.6  Demonstration and Operating and Maintenance Instructions to building operating staff to 

be completed prior to requesting Certification of Substantial Performance. Provide a 
written certificate that all training has been completed signed by each manufacturer's 
representative and the Owner's representative.  

 
21        OPERATION AND MAINTENANCE MANUAL    

 
 .1  Provide operation and maintenance data for equipment supplied. Faxed and/or scanned 

copies are not acceptable. Photocopied data must be clear.  
 
.2  Operation and maintenance manual to be approved by, and final copies deposited with, 

Consultant before final inspection. Operation and Maintenance Manuals shall be prepared 
in English.  

 
.3  Operation data to include:  

.1  Control schematics for each system including environmental controls.  

.2  Description of each system and its controls.  

.3  Description of operation of each system at various loads together with reset 
schedules and seasonal variances.  

.4  Operation instruction for each system and each component.  

.5  Description of actions to be taken in event of equipment failure.  

.6  Valves schedule and flow diagram.  

.7  Colour coding chart.  

.8  Symbol and legend description.  
 

.4  Maintenance data shall include:  
.1  Servicing, maintenance, operation and trouble-shooting instructions for each item 

of equipment.  
.2  Data to include schedules of tasks, frequency, tools required and task time.  
.3  Replacement parts list.  
.4  Warranties.  
 

.5  Performance data to include:  
.1  Equipment manufacturer's performance data sheets with point of operation as left 

after commissioning is complete.  
.2  Equipment performance verification test results.  
.3  Special performance data as specified elsewhere.  
.4  Testing, adjusting and balancing reports as specified in Section 23 05 93 - 

Testing, Adjusting and Balancing for HVAC.  
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.6  Approvals:  

.1  Submit 1 copy of draft Operation and Maintenance Manual to Consultant for 
review. Submission of individual data will not be accepted unless so directed by 
Consultant. Manual must be compiled in a hard cover, 3-ring, 'D' ring binder 
complete with inside pockets, index page and index tabs. The name of the project 
must be clearly visible on the front and spine of each binder.  

.2  Make changes as required and re-submit as directed by Consultant.  

.3  Submit one (1) copy of the approved operation and maintenance manual in hard 
copy format, and one copy on a USB flash drive to the Consultant two weeks prior 
to Substantial Completion.  

 
.7  Additional data:  

.1  Prepare and insert into operation and maintenance manual when need for same 
becomes apparent during demonstrations and instructions specified above.  

.2  The contact information (name, address, contact, telephone number, fax number) 
of the Mechanical and all Sub-Contractors and all suppliers must be included in 
the manual.  

 
.8  Conform also to Section 01 77 00 – Closeout Procedures, 01 78 00 – Closeout Submittals, 

and Section 01 79 00 - Demonstration and Training.  
 

22        SHOP DRAWINGS AND PRODUCT DATA    

 
 .1  Submit electronic copies (i.e. PDF files) produced from electronic sources or 6 copies of 

shop drawings and product data for equipment supplied. Refer to Section 01 33 00 – 
Submittal Procedures: 
.1  Faxed and/or scanned copies of equipment data will not be accepted.  
.2  Shop drawings indicating a range of models and sizes with no selection shown will 

not be accepted.  
 

.2  Shop drawings and product data shall show:  
.1  Mounting arrangements.  
.2  Operating and maintenance clearances. e.g. access door swing spaces.  
.3  Make model and nameplate data for each piece of equipment.  
.4  Size and capacity of each piece of equipment.  
.5  Electrical characteristics.  
 

.3  Shop drawings and product data shall be accompanied by:  
.1  Detailed drawings of bases, supports, and anchor bolts.  
.2  Acoustical sound power data, where applicable.  
.3  Points of operation on performance curves.  
.4  Manufacturer to certify as to current model production.  
.5  Certification of compliance to applicable codes.  
.6  All operating and performance data indicated in relevant specification sections.  
 

.4  Shop drawings shall be submitted by specification section. Do not combine more than one 
section into one submission.  

 
.5  Shop drawings shall indicate clearly the materials and/or equipment actually being 

supplied, all details of construction, accurate dimensions, capacity, operating 
characteristics and performance. Each shop drawing shall give the identifying number of 
the specific pump, fan, etc. for which it was prepared (e.g. fan F-7).  

 
.6  Each shop drawing for non-catalogue items shall be prepared specifically for this project. 

Shop drawings and brochures for catalogue items shall be marked clearly to show the 
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items being supplied.  
 
.7  Each shop drawing or catalogue sheet shall be stamped and signed by the contractor to 

indicate that he has checked the drawing for conformance with all requirements of the 
drawings and specifications, that he has co-ordinated this equipment with other equipment 
to which it is attached and/or connected and that he has verified all dimensions to ensure 
the proper installation of equipment within the available space and without interference 
with the work of other trades. Ensure that electrical co-ordination is complete before 
submitting drawings for review. If shop drawings are submitted without the contractor’s 
stamp and initials, or it is apparent that the contractor has not completed their review, the 

  shop drawings will be returned by the Consultant and identified to be resubmitted.  
 
.8  Installation of any equipment shall not start until after final review of shop drawings by the 

Consultant has been obtained.  
 
.9  When requested, shop drawings shall be supplemented by data explaining the theory of 

operation - for example: a variable speed motor control - the Consultant may also request 
that this information be added to the maintenance and operating manual.  

 
.10  Provide a lead sheet with the project name, issue date, issue number, specification 

section number, title of section and with space for shop drawing review stamps for the 
Contractor and Consultant.  

 
.11  One original shop drawing will be returned. All copies required for the trades, suppliers or 

other consultants will be printed by the Contractor.  
 
.12  Any equipment data, requested calculations, written certifications or other similar 

information specified or shown on the drawings shall be included with shop drawing 
submittals.  

 
.13  The Contractor shall make notations with respect to the following aspects and any other 

deviations from the contract documents:  
.1  Deviation from specified performance, electrical requirements and equipment 

specified.  
.2  Changes in dimensions from equipment indicated or specified, including 

confirmation that equipment will fit into space allotted. Contractor shall provide 
written notation how deviations are being addressed and what coordination with 
other affected trades has been or will be undertaken.  

 
.14  Consultant review of shop drawings is for general conformance only, and does not relieve 

the contractor from meeting all aspects of specification. The contractor is solely 
responsible for the completeness, correctness, and all information presented on shop 
drawings. There shall be no additional cost to Project for failure of the consultant to 
complete a thorough review of shop drawings for compliance. The contractor shall not 
assume consultant has performed a thorough review and the contractor shall be ultimately 
responsible for completeness of shop drawings and the equipment conformance with 
specifications.  

 
.15  Shop drawings shall be submitted in order of delivery requirements. That is, the items 

which have long deliveries or are to be installed first shall be submitted first. Not all shop 
drawings shall be submitted at once. The contractor shall coordinate the sequence of 
submittals with the Consultant at start of project. The Consultant requires 2 weeks to 
review individual submissions. For submission of complete systems or for multiple units, 
such as fan coils submissions, the Consultant requires 3 weeks for their review. The 
Contractor shall allow for Consultant review times in their schedule.  
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23        CLEANING    

 
 .1  Clean interior and exterior of all systems including strainers.  

 
.2  In preparation for final acceptance, clean and refurbish all equipment and leave in 

operating condition including replacement of all filters in all air and piping systems.  
 
.3  Upon completion remove temporary protection. Remove stains and smudges from paint 

work. Wash and polish plumbing fixtures.  
 
.4  During the course of construction, each - Subcontractor shall keep his work tidy and not 

allow an accumulation of debris resulting from his work.  
 
.5  Upon completion of this work he shall leave the premises in a broom clean condition.  
 
.6  Replace broken, damaged or scratched fixtures.  
 

24        AS-BUILT DRAWINGS    

 
 .1  Site records:  

.1  The Consultant will provide the mechanical contractor with two extra sets of white 
prints on which the mechanical contractor shall clearly mark, as the job 
progresses, all changes and deviations from that shown on contract drawings. 
This shall also include changes to existing mechanical systems, control systems 
and low voltage control wiring. It will not be sufficient to check off line locations. 
Definite measurements shall be taken for each service line. Drawings shall be 
kept up-to-date during construction and in addition to field measurements shall 
include variation orders, field instructions and all other changes. On completion of 
the building, the mechanical contractor shall forward to the Consultant the two 
sets of drawings indicating all such changes and deviations for review by the 
Consultant.  

.2  On a weekly basis, transfer information to reproducibles, revising reproducibles to 
show all work as actually installed.  

.3  Use different colour waterproof ink for each service.  

.4  Make available for reference purposes and inspection at all times.  
 

.2  As-built drawings:  
.1  Prior to start of Testing, Adjusting and Balancing (TAB), finalize production of as-

built drawings.  
.2  Identify each drawing in lower right hand corner in letters at least 12mm (1/2 in.) 

high as follows: - AS BUILT DRAWINGS: THIS DRAWING HAS BEEN REVISED 
TO SHOW MECHANICAL SYSTEMS AS INSTALLED" (Signature of Contractor) 
(date).  

.3  Submit to Consultant for approval and make corrections as directed.  

.4  TAB to be performed using as-built drawings.  

.5  Submit completed reproducible as-built drawings with Operating and Maintenance 
Manuals.  

.6 Digital (PDF) as-built drawings are acceptable provided the mark-ups are colour 
coordinated as noted above for the site copy. 

 
.3  Submit copies of as-built drawings for inclusion in final TAB report.  
 
.4  Conform also to Section 01 77 00 – Closeout Procedures and 01 78 00 – Closeout 

Submittals.  
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25       EXAMINATION OF SITE AND INFORMATION    

 
 .1  The contractor, before tendering shall examine the site, the existing building construction 

and services, the Architectural, Structural, Mechanical and Electrical drawings and he 
shall familiarize himself with the building construction and finish in order that his tender 
may include everything necessary for the proper completion of the work.  

 
.2  It shall be this contractor's responsibility that material and equipment be brought in such 

assemblies and sizes as to enter into the spaces where they are to be located and to be 
small enough to be hoisted onto the building without difficulty. Any cutting, patching, etc. 
involved in getting large assemblies into place shall be the responsibility of this contractor.  

 
.3  Immediately inform the Consultant, in writing, of all discrepancies, errors, omissions, 

contradictions and ambiguities. The necessary Addendum or bulletin will be issued to all 
Bidders. Include a complete cross-checking of Drawing and Specifications for sizes and 
quantities to correspond correctly. Data mentioned in the Specifications and not shown on 
Drawings, and vice-versa, must be interpreted as part of the Work. Oral, telephone or 
"Telex" instructions are not valid. All questions must be submitted to the Project Manager. 
Bring obvious discrepancies or omissions to the attention of the Consultant during the 
Tender Period. Questions may be presented in writing by bidders up to seven days before 
tender closing. Where the contractor is not able to obtain directions on questions, they 
shall prepare quotation based on specifications or drawings and include all items required 
to comply. Where discrepancies still exist within the documents, contractors shall allow for 
the more demanding installation, more stringent requirement or more expensive 
equipment specification. Contractors shall instruct all suppliers and distributors of this time 
limitation.  

 
.4  The drawings and specifications are intended to describe complete working systems 

including all necessary labour and materials. Where items required to complete working 
system are not specified or showing on drawings, contractor shall include costs at no 
additional expense to Project.  

 
26        CUTTING AND REMEDIAL WORK    

 
 .1  Assume full responsibility for laying out mechanical work and for any damage caused by 

incorrectly located equipment and mechanical services.  
 

27        COORDINATION   

  

 .1  Locate distribution systems, equipment and materials to provide minimum interference 
and maximum useable space.  

 
.2  Where interference occurs, Consultant shall approve relocation of equipment and 

materials.  
 
.3  This contractor shall notify other Subcontractors who are concerned, of all openings, 

foundation work, hangers, inserts, anchors, or other provisions necessary in their work for 
the installation of this work and he shall furnish all information and necessary materials in 
ample time so that proper provisions can be made for same, and shall supply and 
correctly and accurately place all inserts, sleeves, anchors, etc.  

 
.4  Division 20 shall supply inserts, hangers, sleeves, anchors, etc. which must be placed 

within concrete forms to other subcontractors that are concerned. Division 20 shall inform 
responsible contractor of locations. Where anchors are required to be drilled and placed, 
Division 20 shall be responsible for their supply and installation. Pipe hangers and 
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supports listed in Section 20 05 29 – Pipe Hangers and Supports shall be provided by 
Mechanical Contractor.  

 
.5  Excavation, trenching and backfilling required for the work of Division 20, 21, 22, 23 shall 

be by Division 31 (Civil/Site Service). Division 20, 21, 22, 23 shall coordinate the work of 
Division 31 (Civil/Site Services) for their required work. Divisions 20, 21, 22, 23 shall be 
responsible for laying out excavation work and advising Division 31 (Civil/Site Services) 
contractor of required grades.  

 
28        REQUIREMENTS OF INSPECTION DEPARTMENTS    

 
 .1  All work shall be installed in accordance with all laws and regulations of all authorities 

having jurisdiction in each case, particularly all affected departments of the Municipality 
and Province. Electrical equipment supplied must conform to the regulations of CSA and 
the local utility. Anything necessary to make the work comply with these requirements 
shall be provided by this contractor without additional cost to the Project if reasonably 
could have been foreseen when tendering.  

 
.2  The contractor shall prepare drawings in addition to Consultant's drawings as may be 

required by various Inspection Departments having jurisdiction, and obtain their approval 
before proceeding with the work.  

 
.3  In the event that the Inspection Department's request deviates from the Consultant's 

layout, contractor shall consult the Consultant before proceeding with same.  
 
.4  Provide all inspection certificates prior to request for substantial completion. Include copy 

of inspection certificates in Operation and Maintenance Manuals.  
 

29        DRAWINGS    

 
 .1  The drawings shall be considered to show the general character and scope of the work 

and not the exact details of the installation. The installation shall be complete with all 
accessories required for a complete and operative installation.  

 
.2  The drawings show the approximate location for the special apparatus and the materials 

throughout the building. The arrangement shown on the drawings is more or less 
diagrammatic and as such approximate only, and may be altered, as approved by the 
Consultant, to meet the requirements of the apparatus, etc., and of the building. Each 

  Subcontractor shall be held responsible for all measurements for his work throughout, 
and he shall arrange his piping, wiring and apparatus to conform to the Architectural and 
Structural details in a satisfactory manner and shall cooperate with other contractors to 
ensure that work shall meet all requirements of diverse Contracts.  

 
.3  The contractor is particularly cautioned that small scale Consultant's plans must be 

supplemented by his own detail drawings where necessary for proper coordination of the 
work.  

 
.4  Items shown on the drawings but not specified or specified but not shown shall be 

included.  
 
.5  Items obviously required to provide a complete working system, but not specified nor 

shown shall be included.  
 
.6  In order to show more clearly the arrangement of the work, plans and sections do not 

show every valve, thermometer, pressure gauge or other system accessory. Refer to the 
Mechanical Standards details and to the specifications to determine the requirements.  
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.7  Certain details indicated on the drawings are general in nature and specific labelled detail 

references to each and every occurrence of use are not indicated, however, such details 
shall be applicable to every occurrence on the drawings.  

 
.8  The location and size of existing services shown on the drawings are based on the best 

available information. The actual location of existing services shall be verified in the field 
before work is commenced. Particular attention shall be paid to buried services.  

 
.9  Changes and modifications necessary to ensure co-ordination and to avoid interference 

and conflicts with other trades, or to accommodate existing conditions, shall be made at 
no extra cost to the Project.  

 
.10  Leave areas clear of piping and ducts where space is indicated reserved for future 

equipment, and equipment for other trades.  
 
.11  Adequate space and provisions shall be left for removal of coils and servicing of 

equipment, with minimum inconvenience to the operation of systems.  
 
.12  Before fabricating piping or ducting for installation, make certain that such items can be 

installed as shown on the drawings without interfering with the structure or the work of all 
other trades. Any problems that cannot be solved in agreement with the other trades 
affected, shall be submitted to the Consultant for decision. If piping or ducting is 
prefabricated prior to the investigation and reaching of a solution to possible interference 
problems, necessary changes in such prefabricated items shall be made at no extra cost 
to the Project.  

 
.13  Off-sets in piping or ducting may not be indicated in all cases, but are to be included in 

the contract as required.  
 
.14  All piping and ductwork in finished areas shall be concealed in ceiling spaces and shafts 

or chased into walls. No exposed piping or ductwork shall be installed in such areas 
unless specifically reviewed by the Consultant. No piping shall be concealed in outside 

  walls.  
 
.15  Vent pipes, exhaust hoods or other mechanical equipment mounted on roof, or housing 

for such equipment, shall not be closer to the edge of roof than 1800mm (6 ft.), unless 
specifically reviewed by the Consultant.  

 
.16  The actual location of thermostats, switches, etc. shall be reviewed by the Consultant 

before installation.  
 
.17  Where equipment is shown to be 'roughed-in only' obtain accurate information from the 

Consultant before proceeding with the work.  
 

30        INSTALLATION, INTERFERENCE AND SETTING DRAWINGS    

 
 .1  Installation, interference and setting drawings dimensioned and to scale, shall be 

submitted for review to the Consultant, as may be required or requested by the 
Consultant to make clear the work intended or to show its relation to adjacent work or to 
the work of other trades. When an alternative piece of equipment is to be substituted for 
equipment shown, drawings of the area involved shall be prepared by this division. Three 
copies of such drawings shall be submitted for review, of which one will be retained by 
the Consultant.  

 
.2  Installation working drawings to 1:50 scale for the mechanical room showing plan and 
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sections of the plant, services, bases, curbs, drains, motor terminals, shall be prepared 
by this Division.  

 
.3  Interference drawings are required for shafts, ceiling spaces and wherever there is 

possible conflict in the positioning of mechanical equipment, piping, ductwork subtrades 
or architectural features.  

 
.4  The design of the structural framing of the mechanical equipment and major pipe run 

supports has been based on assumed loadings supplied during the design phase. Well 
ahead of the construction of the affected areas, prepare and submit drawings for review 
to the Consultant showing the layout and weights of all finally selected mechanical 
equipment including details of concrete pads, concentrated pipe loads and point 
reactions of the equipment onto the structure. Structural design has been based on 
equipment listed by model number. Alternate equipment shall not exceed weight and 
dimensions of equipment listed without prior approval of Consultant. If alternate 
equipment is not approved by Consultant, contractor shall supply equipment listed at no 
additional cost to project. If alternate equipment is selected, contractor shall provide all 
structural revisions necessary and pay all cost including engineering.  

 
.5  Pump capacities, control valve sizing, etc., have been based on equipment specified.  
 Upon submission of shop drawings, contractor shall review with consultant all design and 

equipment changes and where required to accommodate design or equipment changes 
contractor shall consultant and revise equipment capacities as required. There shall be 
no extra cost to Project for changes to equipment to accommodate changes discussed 
above. No installations shall proceed until this coordination has been completed.  

 
31        ALTERNATES    

 
 .1  Tenders shall be prepared only on the basis of specified or listed equivalent material.  

 
.2  The design, space allocation, orientation, piping, control systems, etc., are arranged to 

suit the material and equipment named by model number in the text of the specifications 
and shown on the drawings. Assume responsibility for adjustments or extension of the 
work of this or other Division necessary for the accommodation of equivalent or substitute 
equipment.  

 
.3  Structural design has been based on equipment listed by model number. Alternate 

equipment shall not exceed weight and dimensions of equipment listed without prior 
approval of Consultant. If alternate equipment is not approved by Consultant, Contractor 
shall supply equipment listed at no additional cost to project. If alternate equipment is 

  approved and selected, contractor shall provide all structural revisions necessary and pay 
all cost including engineering.  

 
32        ENERGY CONSUMPTION    

 
 .1  Consultant may reject equipment submitted for approval on basis of performance or 

energy consumed or demanded.  
 

33        CONFORMANCE    

 
 .1  Materials specified by referenced standard, select any material that meets or exceeds the 

specified standard.  
 
.2  Materials specified by "Prescriptive" or "Performance" specification, select any material 

meeting or exceeding specification.  
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.3  When materials are specified by a Standard, Prescriptive or Performance specifications, 
upon request of the Consultant, obtain from manufacturer an independent testing 
laboratory report showing that the material or equipment meets or exceeds the specified 
requirements.  

 
.4  Materials specified by naming one or more materials, select any material named. Where 

only one name appears in the specification, the tender shall include for the specified 
equipment. For the purpose of these specifications, the term "Acceptable Material" is 
deemed to be a complete and working commodity as described by a manufacturer's 
name, catalogue number, trade name or any combination thereof.  

 
.5  Manufacturers or subcontractors specified by naming one or more, select any one 

named. Where only one name appears in the specification, the tender shall include for 
the specified name.  

 
34       STATEMENT OF PRICES    

 
 .1  To form a basis for progress payments the successful bidder shall submit a statement of 

his estimated prices for the various portions of the work, including labour, materials and 
equipment shown separately. The total price of all portions of the work shall equal the 

  total price of the work covered under the mechanical division.  
 
.2  The successful bidder shall confer with the Consultant to determine the breakdown of 

work for this contract.  
 
.3  The breakdown shall have commissioning cost separated. A minimum of 2% of the 

contract value shall be assigned for commissioning.  
 
.4 The breakdown shall have the EMCS controls cost separate, with a separate sub-

breakdown as per Section 23 09 36 – Energy Monitoring and Control System (EMCS) 
General. 

 
.5 Equipment values shall not be paid out in full until the equipment is commissioned and 

working as intended by the design. Ten percent of the equipment value will be held back 
until such time that the equipment is commissioned, and all closeout documentation 
requested is also submitted.  

 
35        METRIC CONVERSIONS    

 
 .1  Particular care shall be taken with imperial versus S.I. metric conversions. This applies to 

all services including, but not limited to, equipment, pipes, ductwork and site services in 
both new and existing installations.  

 
.2  When converting from one form of measure to the other, do not round-off numbers.  
 

36        ASHRAE 90.1    

 
 .1  All mechanical equipment must meet the minimum efficiency standards set out in 

ASHRAE 90.1-2013. Submit all necessary information to substantiate conformance.  
 

37        SCHEDULE    

 
 .1  This contractor shall provide a schedule outlining all aspects of the work in sufficient 

detail to track the progress of the work. Include all critical dates, including delivery to and 
return of shop drawings to Consultant, inspection dates, dates for training and 
commissioning systems. Submit schedule to Consultant for review at start of project.  
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.2  Contractor shall review schedule on a regular basis and at each construction meeting. 

The contractor shall provide additional workers as required to meet the schedule. Update 
schedule as required in conjunction with General Contractor and Consultant.  

 
38        PIPE TROUGHS    

 
 .1  Avoid running piping above electrical, telephone and server rooms. If unavoidable 

provide pipe troughs beneath piping.  
 
.2  Provide galvanized steel troughs below all pipes or groups of pipes passing over 

electrical, telephone and server rooms.  
 
.3  Troughs to be fabricated from 1.0mm (20 Ga.) galvanized steel, formed wide enough to 

catch drips from piping.  
 
.4  Troughs to be adequately supported and sloped for positive drainage. Provide low point 

drain and pipe to nearest funnel floor drain, hub drain or janitor sink.  

39        HOISTING AND RIGGING    

 
 .1  Provide and arrange for transportation, of all equipment and materials to site, and for the 

rigging, hoisting, storing and setting in place of equipment.  
 

40        WORKMANSHIP AND QUALIFICATIONS OF WORKERS    

 
 .1  Perform the work in a neat and careful manner so that items are installed, and will 

remain, plumb, square and straight. Items not so installed will be rejected and redone at 
no extra cost to the Consultant.  

 
.2  When required either by the specifications or manufacturer’s instructions, have 

manufacturer or his accredited agent or the supplier supervise the work.  
 
.3  Provide qualified tradespeople to perform all the work. Provide an on site supervisor to 

supervise the work of Division 20, 21, 22, 23. When requested of the Consultant provide 
documentation demonstrating experience of tradespeople and supervisor. If tradesperson 
or supervisor does not have adequate experience or qualifications remove from site and 
provide suitable replacement. Site supervisor to have minimum of 10 years of experience 
with demonstrated supervisory experience on similar sized projects. Provide resume of 
site supervisor to Consultant prior to start of project. Consultant has the right to reject or 
remove at any time any worker or site supervisory if in his opinion the individual does not 
possess the required experience or qualifications. When a personnel has been removed 
or rejected provide suitable replacement.  

 
.4  No horseplay will be tolerated on site at any time. The contractor shall be responsible for 

putting an immediate end to all horseplay.  
 

41        CERTIFICATES, PERMITS & FEES    

 
 .1  The contractor shall give all necessary notices, obtain all required permits, and pay all 

fees, in order that the work herein specified may be carried out, and he shall furnish any 
certificates needed as evidence that the work installed conforms with the laws and 
regulations of the Municipality and Province and as approved by the local utility.  

 
42       SPECIAL TOOLS    

 



     
Municipality of North Grenville Mechanical General Requirements     Section 20 05 01 
Pool House   Page 18 
211-09894-00     
 

   

 .1  Provide one set of special tools required to service equipment as recommended by 
manufacturers.  

 
43        INSPECTION/TAKEOVER PROCEDURES    

 
 .1  Conform to Section 01 11 13 – General Instruction, Section 01 77 00 – Closeout 

Procedures, and 01 78 00 – Closeout Submittals.  
 
.2  Contractor's Inspection: The Contractor and all Subcontractors shall conduct an inspection 

of the Work, identify deficiencies and defects; repair as required. Notify the Consultant in 
writing of satisfactory completion of the contractor's Inspection and that corrections have 
been made. Request a Consultant's review.  

 
.3  Consultant's review: Consultant and the Contractor will perform a review of the Work to 

identify obvious defects or deficiencies. The contractor shall correct Work accordingly. If 
during the Consultant's review it is obvious that the work is incomplete, the Consultant will 
notify the Contractor without provision of a deficiency list and the contractor shall complete 
and correct deficiencies as per item .1  

 
.4  Final Review: When the items noted above are complete, request a final review of the 

Work by the Consultant. If Work is deemed incomplete by the Consultant, complete the 
outstanding items and request another review.  

 
.5  Declaration of Substantial Performance: When the Consultant consider deficiencies and 

defects have been corrected and it appears requirements of the Contract have been 
substantially performed, make application for Certificate of Substantial Performance. All 
other requirements noted elsewhere shall be completed prior to request for  

 Certificate of Substantial Completion.  
 
.6  Do not apply for substantial performance until:  

.1  All systems are complete and operation.  

.2  All systems have been commissioned and successfully passed testing over the 
entire range of their operating capacities under automatic control. (Note: seasonal 
or environmental conditions resulting in the delay of some testing will be 
accommodated by issuance of conditional certificate).  

.3  Commissioning and testing reports have been submitted for the Consultant's 
review.  

.4  Air and water balancing has been completed and reports have been submitted for 
the Consultant's review.  

.5  "As-built" and/or record drawings have been prepared and submitted for the 
Consultant's review.  

.6  Final Operations and Maintenance Manuals have been prepared and submitted to 
the Consultant.  

.7  The Owner, operating and maintenance personnel have received training on all 
systems and equipment and the required certificate has been submitted to the 
Consultant.  

.8  Packaged rooftop air conditioning unit certification and training session.  

.9  Classroom unit ventilator certification and training session.  

.10  Controls verification and training session.  

.11   Boiler certification and training session. 

.12 Chiller certification and training session. 
 

44        SCHEDULE, ACCESS, PROTECTION AND CLEAN-UP    

 
 .1  The construction schedule places restrictions on the duration of construction within areas 

and the duration of shut-down of equipment. Refer to the General Requirements and 
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General contractor for all requirements.  
 
.2  Access to the site is limited to location and time of day. Access to areas of the building is 

limited to location and time of day. Refer to the General Requirements for all 
requirements.  

 
.3  Refer to the security and protection requirements in the General Requirements, conform to 

all requirements. In particular no open flames shall be used without prior written approval 
of the Consultant. There shall be no smoking, and the site shall be kept clean at all times.  

 
.4  Contractor shall complete all work required in the various spaces during the time 

scheduled for that phase. Where work or connections are to be made into systems located 
in a prior phase, the contractor shall complete the work or connections outside of normal 
hours of operations. Contractor shall complete all work required to systems. Contractor 
shall place systems back into operation prior to start of normal hours of operation. Include 
in tender for all overtime costs.  

 
45        CUTTING AND PATCHING    

 
 .1  The cost of cutting, patching and finishing is not included in this divisions contract.  

 
.2  This division shall advise the trade responsible for cutting, in advance of the time 

required, of the location and extent of cutting required, and any other pertinent 
information.  

 
.3  This division shall advise the trade responsible for patching and finishing of any pertinent 

information such as, clearance requirements.  
 
.4  Refer also to item 27, Coordination and 12, Sleeves for other coordination requirements.  
 
.5  In case of costs arising to correct work, due to failure to provide coordination information 

on time, incorrect sizes or locations or other incorrect pertinent information, shall not be 
extra to Project.  

 
46        GAS APPLICATION    

 
 .1  Division 20 shall fill out all applications for the gas servicing of the site required by the 

local gas utility on behalf of the Owner. Division 20 shall coordinate with the local utility, 
the gas servicing of the site. A new gas service to the site is required. Allowance for the 
cost of this work shall be carried by the General Contractor under Section 01 21 00 - 
Allowances.  

 
47        GUARANTEE    

 
 .1  This contractor shall guarantee all material and workmanship used in the work to be in 

strict accordance with the specifications, of best quality and type obtainable to give first-
class construction and proper and efficient operation, and free from any defects. Any 
such defects which may appear in any of the work within one year after written 
acceptance of this work shall be repaired and replaced by this contractor without 
additional expense to the Owner. Where such defects occur, this contractor shall be held 
responsible for all costs incurred in making the defective work good.  

 
.2  This shall not obsolete any longer warranties on specific items of equipment.  
 
.3  All injuries to adjacent work particularly plaster, wood finishes or other materials, or 

damage to other equipment, caused by such defects of this contractor's work or by 
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  subsequent replacement and repairs, shall be made good at the expense of this 
contractor. All repair work shall be done by trades responsible for the original work. 

 
.4 Guarantee period begins upon acceptance of Substantial Completion.  
 

48        SPARE PARTS    

 
 .1  Furnish spare parts as specified in relevant sections.  

 
49         PROTECTION OF EQUIPMENT  

 
 .1  Temporarily protect all equipment and systems throughout construction from damage as 

required. Remove measures of protection at end of job.  
 
.2  Temporarily enclose boilers in plywood box designed and constructed to protect boiler 

jacketting from damage due to work above. Remove enclosures at end of job.  
 
.3  Any damaged equipment shall be replaced by contractor at no cost to Owner.  
 
.4  Do not use equipment or systems as support platforms for work above, provide 

necessary work platforms as required.  
  
50        DEMOLITION  

 
 .1  Division 20 contractor shall remove existing systems and equipment indicated on 

drawings. In order to determine the extent of the demolition of the existing system, the 
contractor, before quoting, shall examine the site and determine the extent of existing 
systems to be removed. The contractor shall be responsible for obtaining an 
understanding of the extent of the existing systems. No additional cost to the Project will 
be entertained due to failure of the contractor from reviewing on site the extent of the 
existing systems to be removed.  

 
.2  The demolition drawings showing existing mechanical systems may not represent "as-

built" conditions and it shall be the responsibility of the contractor to verify on site the 
extent of the existing systems. Contractor shall visit site and confirm extent of existing 
equipment and system before submitting tender price to determine extent of systems to 
be demolished. No extras will be allowed for failure of the contractor in completing a 
thorough review of the site prior to submitting tender price.  

 
.3  Provide temporary equipment and systems as indicated on the drawings and remove 

upon completion.  
 
.4  For exact details and total extent each service must be carefully checked on site. Before 

removing any service, follow the service through to its source to ensure other areas of the 
building are not adversely affected by the removal of this service. Open shafts, walls and 
ceilings as required to examine the service.  

 
.5  Where services are to be removed as part of the demolition, obtain written consent from 

the owner before starting any work or removing any services.  
 
.6  Unless noted otherwise, removed equipment shall become the property of the contractor 

and disposed of off-site at an approved location. 

  
.7  Provide paperwork to indicate appropriate disposal of regulated materials. 
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51        CERTIFICATION 
 
 .1 All equipment and trim shall be certified for use in Ontario by a qualified testing agency 

(e.g. CSA). 
 
 

END OF SECTION 
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Part 1 General 

 
 

1.1       REFERENCE STANDARDS    

  
 .1  Do the work in accordance with the following standards except where specified 

otherwise:  
.1  ANSI/ASME B31.1: ASME Code for Pressure Piping and Power Piping.  
.2  ANSI/ASME Boiler and Pressure Vessels Code:  
.1  Section 1: Power Boilers.  
.2  Section V: Non-destructive Examinations.  
.3  Section IX: Welding and Brazing Qualifications.  
.3  CSA W47.2 Aluminum welding qualification code.  
.4  CSA W48 series Electrodes.  
.5  CSA B51 Boiler, Pressure Vessel and Pressure Piping Code.  
.6  CAN/CSA-W117.2, Code for safety in welding and cutting (Requirements for 

welding operators).  
.7  CSA W178, Qualification code for welding inspection organizations.  
.8  CSA W178.2, Certification of welding inspectors.  
.9  AWS B3.0, Welding procedures and performance qualifications.  
.10  AWS C1.1, Recommended practices for resistance welding.  
.11  AWS W1, Welding inspection.  
.12  Technical Standards and Safety Authority, Pressure Vessels Branch (T.S.S.A.).  
.13  Boiler and Pressure Vessels Regulation (O.Reg. #220/01).  

 
1.2       WELDERS QUALIFICATIONS    

 
 .1  Welding qualifications to be in accordance with CSA B51 and T.S.S.A.  

 
.2  Use qualified and licensed welders possessing certificate for each procedure to be 

performed from T.S.S.A.  
 
.3  Furnish welder's qualifications to Consultant.  
 
.4  Each welder to possess identification stamp issued by T.S.S.A.  
 

1.3       INSPECTORS QUALIFICATIONS    

 
 .1  Inspectors to be qualified to CSA W178.2-18 and T.S.S.A.  

 
1.4       WELDING PROCEDURES    

 
 .1  Registration of welding procedures in accordance with CSA B51 and T.S.S.A.  

 
.2  Copy of welding procedures to be available for inspection at all times.  
 
.3  Safety in welding, cutting and allied processes to be in accordance with 

CAN/CSA-W117.2-19.  
 

Part 2 
 

 Products 

 
2.1       ELECTRODES    

 
 .1  Electrodes: in accordance with CSA W48 series.  
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Part 3  

 
 Execution 

3.1       WORKMANSHIP    

 
 .1  Welding to be in accordance with ANSI/ASME B31.1 and ANSI/ASME Boiler and 

Pressure Vessel Code, Sections I and IX, using procedures conforming to relevant AWS 
codes.  

 
.2  Welding to conform to standards governed by T.S.S.A. and Boiler and Pressure Vessels 

Regulation (O. Reg. #220/01).  
 

3.2       INSTALLATION REQUIREMENTS    

 
 .1  Identify each weld with welder's identification stamp.  

 
.2  Fittings:  

.1  NPS 2 and smaller: install welding type sockets.  

.2  Branch connections: install welding tees or forged branch outlet fittings.  
 

3.3       INSPECTION AND TESTS - GENERAL REQUIREMENTS    

 
 .1  Review all weld quality requirements and defect limits of applicable codes and standards 

with Consultant before any work is started.  
 
.2  Formulate "Inspection and Test Plan" in co-operation with Consultant.  
 
.3  Do not conceal welds until they have been inspected, tested and approved by inspector.  
 
.4  Provide for inspector to visually inspect all welds during early stages of welding 

procedures. Repair or replace all defects as required by codes and as specified herein.  
 
.5  Inspector shall be an independent agency qualified as per Section I of ASME Boiler and 

Pressure Vessel Code and T.S.S.A. Contractor to pay cost of independent inspection 
agency to act on behalf of Owner.  

 
3.4       SPECIALIST EXAMINATIONS AND TESTS    

 
 .1  General.  

.1  Perform examinations and tests at Contractor’s expense by specialist qualified in 
accordance with CSA W18 and W178.2 and approved by Consultant.  

.2  To ANSI/ASME Boiler and Pressure Vessels Code, Section V, CSA B51 and 
requirements of authority having jurisdiction.  

.3  As required by T.S.S.A.  
 
.2  Hydrostatically test all welds to requirements of ANSI/ASME B31.1, and ASME Boiler and 

Pressure Vessels Code.  
 
.3  Visual examinations: include entire circumference of weld externally and wherever 

possible internally.  
 
.4  Failure of visual examinations:  

.1  Upon failure of any weld by visual examination, perform additional testing as 
directed by Consultant of a total of up to 10% of all welds, selected at random by 
Consultant by radiographic tests.  
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3.5       DEFECTS CAUSING REJECTION    

 
 .1  General:  

.1  As described in ANSI/ASME B31.1 and ANSI/ASME Boiler and Pressure Vessels 
Code.  

 
3.6       REPAIR OF WELDS WHICH FAILED TESTS    

 
 .1  Re-inspect and re-test repaired or re-worked welds at Contractor's expense.  

 
3.7       CLAIMS AGAINST OWNER FOR DELAYS    

 
 .1  Claims against Owner for delays in completion of project will not be entertained for 

reasons of failures of welds to pass examinations.  
 

  
END OF SECTION 
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Part 1 General 

 
 

1.1       SHOP DRAWINGS AND PRODUCT DATA    

 
 .1  Submit descriptive data and shop drawings in accordance with Section 20 05 01 – 

Mechanical General Requirements.  
 
.2  Descriptive Data  

.1  Catalog cuts or data sheets on vibration isolators and specific restraints detailing 
compliance with the specification.  

.2  Detailed schedules of flexibly and rigidly mounted equipment, showing vibration 
isolators and seismic restraints by referencing numbered descriptive drawings.  

 
.3  Shop Drawings  

.1  Submit fabrication details for equipment bases, including dimensions, structural 
member sizes, and support point locations.  

.2  Provide all details of suspension and support for equipment hung from the 
ceiling.  

.3  Where walls, floors, slabs, or supplementary steel work are used for seismic 
restraint locations, details of acceptable attachment methods for ducts, conduit, 
and pipe must be included and approved before the condition is accepted for 
installation. Restraint manufacturers' submittals must include spacing, static 
loads, and seismic loads at all attachment and support points.  

.4  Provide specific details of seismic restraints and anchors; include number, size, 
and locations for each piece of equipment.  

 
1.2       DESIGN REQUIREMENTS    

 
 .1  The contractor shall retain and pay for a specialty consultant or equipment manufacturer 

to develop and implement a seismic restraint system and perform seismic calculations in 
accordance with the Ontario Building Code and local codes and additional requirements 
specific in this section. Calculations, restraint selections, and installation details shall be 
done by a professional engineer experienced in seismic restraint design and installation 
and licensed in the Province of Ontario.  

 
.2  The seismic restraint design, consisting of calculations, restraint selection, installation 

details, and other documentation, shall be submitted. This submittal shall be signed and 
sealed by a professional engineer, as stated above.  

 
.3  The seismic restraint design shall clearly indicate the attachment points to the building 

structure and all design forces (in X, Y, and Z direction) at the attachment points. The 
seismic restraint engineer shall coordinate all attachments with the building's structural 
engineer of record, who shall verify the attachment methods and the ability of the building 
structure to accept the loads imposed. The seismic restraint design shall be based on 
actual equipment data (dimensions, weight, center of gravity, etc.) obtained from 
submittals or the manufacturers. The equipment manufacturer shall verify that the 
attachment points on the equipment can accept the combination of seismic, weight, and 
other loads imposed.  

 
.4  Analysis shall include calculated dead loads, static seismic loads, and capacity of 

materials utilized for the connection of the equipment or system to the structure. Analysis 
shall detail anchoring methods, bolt diameter, embedment, and/or welded length. All 
seismic restraint devices shall be designed to accept, without failure, the forces through 
the equipment or system's center of gravity.  
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.5  All seismic restraints and combination isolator/restraints shall have verification of their 
seismic capabilities. Manufacturers may verify their capabilities by testing that is 
witnessed by an independent professional engineer.  

 
.6  Engineering Design Criteria  

.1  Design system in accordance with Ontario Building Code for a building of 
"Normal" importance.  

.2  Seismic design must be considered for machinery, equipment, ducts, tanks and 
pipes.  

 
.7  The following companies that provide seismic systems are acceptable:  

.1  HTS Engineering, Brian Gerow, 1646 Woodward Drive, Ottawa, Ontario, K2C 
3R8 (613) 728-7400.  

.2  Tecoustic Ltd., Ryan Belluz, 5036 South Service Road, Burlington, Ontario, L7L 
5Y7, (905) 681-6077. 

.3 E.H. Price, Carmelo Cambareri, 3236 Hawthrone Road, Ottawa, Ontario, K1G 
3W9, (613) 725-2029. 

.4 Capital Seismic & Engineering Ltd., Craig Andrews, Ottawa, Ontario, (613) 
222-0141. 

 
Part 2 

 
 Products 

2.1       ELASTOMERIC PADS DESIGNED FOR THE APPLICATION    

 
 .1  Pads may be either a single layer or two layers separated horizontally by a 1.6mm (16 

Ga.) galvanized shim. Load distribution plates shall be used as required. If bolting 
through the pad is required, type 4 bushings shall be used.  

 
2.2       NEOPRENE MOUNTINGS HAVING ALL-DIRECTIONAL SEISMIC 

  CAPABILITY    

 
 .1  The mount shall consist of a ductile iron casting or welded steel housing containing a 

molded neoprene element. The element shall prevent the central threaded sleeve and 
attachment bolt from contacting the housing during normal operation. The neoprene shall 
be compounded to bridge bearing specifications.  

 
2.3       ONE-PIECE MOLDED BRIDGE BEARING NEOPRENE WASHER/BUSHING  

   

 .1  The bushing shall surround the anchor bolt and have a flat washer face to avoid 
metal-to-metal contact.  

 
2.4       SPRING MOUNTINGS    

 
 .1  As in the ASHRAE Handbook, Chapter 46, type 3, shall be built into a ductile casting or 

welded steel housing to provide all-directional seismic snubbing. The snubber shall be 
adjustable vertically and allow a maximum of 6mm (1/4 in.) travel in all directions  

 before contacting the resilient snubbing collars.  
 

2.5       SEISMIC CABLE RESTRAINTS    

 
 .1  shall consist of steel cables sized to resist seismic loads with a minimum safety factor of 

2 and arranged to provide all-directional restraint. Cables shall be pre-stretched to 
achieve a certified minimum modulus of elasticity. Cable end connections shall be steel 
assemblies that swivel to the final installation angle and utilize two clamping bolts to 
provide proper cable engagement. Alternatively, 45 degree bent steel plates, with holes 
for attachment to the structure and for steel cable loops with thimbles and wire rope 
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clamps, are acceptable. A minimum of two wire rope clamps is required at each end of 
the cable assembly. 

 
2.6       SEISMIC SOLID BRACES    

 
 .1  Shall consist of steel angles, channels, or strut channels to resist seismic loads with a 

minimum safety factor of 2 and arranged to provide all-directional restraint. Seismic solid 
brace end connectors shall be steel assemblies that swivel to final installation angle and 
utilize two through-bolts to provide proper attachment.  

 
2.7       STEEL ANGLES OR STRUT CHANNELS    

 
 .1  Sized to prevent buckling and shall be clamped to vertical support rods utilizing a 

minimum of two clamps at each restraint location when required. Clamp assemblies may 
be ductile casting or strut channels assemblies.  

 
2.8       PIPE CLEVIS CROSS    

 
 .1  Bolt braces shall be required at all restraint locations. They may be special purpose 

preformed channels deep enough to be held in place by bolts passing over the cross bolt 
or pipe sections installed over the cross bolt with a minimum of 3mm (1/8 in.) wall 
thickness.  

 
2.9       SEISMIC SNUBBERS    

 
 .1  Shall consist of interlocking steel members restrained by molded neoprene bushings or 

pads of bridge bearing neoprene. Bushings or pads shall be replaceable and a minimum 
of 6mm (1/4 in.) thick. A minimum air gap of 3mm (1/8 in.) shall be incorporated in the 
snubber design before contact is made between the rigid and resilient surfaces. 
Snubbers must have a minimum of two bolt holes for attachment to the structure.  

 
2.10      ALL-DIRECTIONAL SEISMIC SNUBBERS    

 
 .1  Shall consist of interlocking steel members restrained by shock absorbent neoprene 

material compounded of bridge bearing neoprene. Neoprene shall be a minimum of 
19mm (3/4 in.) thick. Snubbers shall be manufactured with an air gap between hard and 
resilient material of not less than 3mm (1/8 in.) or more than 6mm (1/4 in.). Snubbers 
shall be installed with factory set clearances. Submittals shall include the load deflection 
curves in the X, Y, and Z planes.  

 
2.11      ALL-DIRECTIONAL ACOUSTICAL PIPE ANCHORS    

 
 .1  Consisting of two sizes of steel tubing, pipes, or plates shall be separated by a minimum 

3mm (1/2 in.) thick neoprene. Vertical restraint shall be provided by similar material 
arranged to prevent vertical travel in either direction. The design shall be balanced for 
equal resistance in any direction.  

 
2.12      PIPE GUIDES    

 
 .1  shall consist of an acoustically telescopic arrangement of two sizes of steel tubing or 

pipes separated by a minimum 13mm (1/2 in.) thickness of neoprene. The guides shall 
be preset with a device for the setting of the height to allow vertical motion due to pipe 
expansion or contraction. Guides shall be capable of ± 41mm (±1-5/8 in.)  motion or to 
meet location requirements.  
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Part 3 

 
 Execution 

3.1       GENERAL NOTES    

 
 .1  All seismic restraint systems shall be installed in strict accordance with the 

manufacturer's written instructions and all certified submittal data.  
 
.2  Installation of seismic restraints shall not cause any change of position of equipment, 

piping, or ductwork, resulting in stresses or misalignment.  
 
.3  No rigid connections between equipment and the building structure shall be made that 

degrade the noise and vibration-isolation system specified.  
 
.4  The contractor shall not install any equipment, piping, duct, or conduit that makes rigid 

connections with the building unless isolation is not specified. "Building" includes, but is 
not limited to, slabs, beams, columns, studs, and walls.  

 
.5  Coordinate work with other trades to avoid rigid contact with the building.  
 
.6  Any conflicts with other trades that will result in rigid contact with equipment or piping due 

to inadequate space or other unforeseen conditions shall be brought to the consultant's 
attention prior to installation.  

 
.7  Prior to installation, bring to the consultant's attention any discrepancies between the 

specifications and the field conditions or changes required due to specific equipment 
selection.  

 
.8  Overstressing of the building structure shall not occur because of overhead support of 

equipment. Contractor shall submit loads to the structural engineer of record for approval. 
Generally, bracing may occur from:  
.1  flanges of structural beams,  
.2  upper truss cords in bar joist construction, and  
.3  concrete anchors.  

 
.9  Type 6 cable restraints shall be installed slightly slack to avoid short-circuiting the 

isolated suspended equipment, ductwork, piping, or conduit. When cables are installed 
slack a safety factor of 5 shall be used.  

 
.10  Type 6 cable assemblies shall be installed taut on non-isolated systems. Type 7 seismic 

solid braces may be used in place of cables on rigidly attached systems only.  
 
.11  Cables shall not be installed over sharp corners.  
 
.12  At locations where type 6 or 7 restraints are located, the support rods shall be braced 

when necessary to accept compressive loads with type 8 braces. Welding of 
compression braces to the vertical support rods is not acceptable.  

 
.13  At all locations where type 6 or 7 restraints are attached to a pipe clevis, the clevis cross 

bolt shall be reinforced with type 9 braces.  
 
.14  The vibration-isolation manufacturer shall furnish integral structural steel bases as 

required. Independent steel rails shall not be permitted.  
 
.15  Post-installed concrete anchors shall be as specified in Section 20 05 29 – Pipe Hangers 

and Supports.  
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.16  When vertical pipe risers are flexibly supported to accommodate thermal motion and/or 
pipe vibration concerns, the pipe shall be guided with type 13 pipe guides, located to 
maintain pipe stability and provide horizontal seismic restraint. Where necessary, the 
riser shall also be anchored with type 12 pipe anchors, located to provide thermal control 
and vertical seismic restraint.  

 
.17  Seismic restraints shall be mechanically attached to the system. It is not sufficient to loop 

restraints around the system.  
 
.18  Piping crossing building seismic joints, passing from building to building, or supported 

from different portions of the building shall be installed to allow differential support 
displacements without damaging the pipe, equipment connections, or support 
connections. Pipe offsets, loops, anchors, and guides shall be installed as shown on the 
plans or as required to provide required motion capability and limit motion of adjacent 
piping.  

 
.19  Water tanks shall be secured to their saddles by welding or proper concrete attachment, 

and those saddles shall be properly attached to the structure.  
 
.20  Do not brace a system to two different structures, such as a wall and a ceiling.  
 

3.2       CERTIFICATION    

 
 .1  At the completion of the installation the seismic specialist shall visit the site and review 

that the installation of restraint for system is in accordance with their design. The 
specialist shall provide written certification in the form of a general review letter that the 
systems have been correctly restrained.  This submittal shall be signed and sealed by a 
professional engineer, as stated above 

 

 

END OF SECTION 
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Part 1 General 
 

 

1.1       CODES AND REFERENCES    
 
 .1  Perform work and material to be in accordance with the following:  

.1  ANSI/ASME B31.1, Power Piping, (SI Edition).  
 

.2  MSS-SP-58, Pipe Hangers and Supports - Materials, Design and Manufacturer.  
 
.3  MSS-SP-69, Pipe Hangers and Supports - Erection and Application.  
 

1.2       SHOP DRAWINGS AND PRODUCT DATA    
 
 .1  Submit shop drawings and product data in accordance with Section 20 05 01 - 

Mechanical General Requirements.  
 
.2  Submit shop drawings and product data for following items:  

.1  Upper attachment.  

.2  Middle attachment.  

.3  Pipe attachment.  

.4  Riser clamps.  

.5  Shields and saddles.  
 

1.3       MAINTENANCE DATA    
 
 .1  Provide maintenance data for incorporation into manual specified in Section 20 05 01 - 

Mechanical General Requirements.  
 

1.4       DESIGN REQUIREMENTS    
 
 .1  Construct pipe hanger and support to manufacturer's recommendations utilizing 

equipment manufacturer's regular production components, parts and assemblies.  
 
.2  Design hangers and supports to support systems under all conditions of operation, allow 

free expansion and contraction, prevent excessive stresses from being introduced into 
pipework or connected equipment.  

 
.3  Provide for vertical adjustments after erection and during commissioning.  
 
.4  Ensure that supports, guides, anchors do not transmit excessive quantities of stress or 

heat to building structure.  
 
.5  Base maximum load ratings on allowable stresses prescribed by ASME B31.1 or 

MSS-SP-58.  
 
Part 2 
 

 
 General 

2.1      GENERAL    
 
 .1  Fabricate hangers, supports and sway braces in accordance with ANSI B31.1 and 

MSS-SP-58.  
 
.2  Support from structural members, where structural bearing does not exist or inserts are 

not in suitable locations, provide supplementary structural steel members. Do not 
suspend from metal deck.  
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.3  All supplementary structural members and supports shall be hot dipped galvanized after 
fabrication. All steel hangers and rods shall be hot dipped galvanized. All supports 
beneath liquid levels in tanks shall type 304L stainless steel.  

 
.4  Provide seismic bracing of piping in accordance with Section 20 05 20 - Seismic 

Restraints.  
 
.5  Provide rubber hose over threaded rod on all pipe clamps.  
 
.6  Provide restraining clips on all c-clamps.  
 
.7  All steel hangers and rods shall be galvanized.  
 

2.2       UPPER ATTACHMENTS    
 
 .1  Upper Attachments:  

.1  Concrete:  
.1  Hollow core block concrete: Adhesive material applied with screen tube.  

.1  Acceptable material: Hilti Hit Adhesive Anchors, HY 70.  

.2  Coordinate minimum embedment of adhesive anchors with 
anchor manufacturer.  

.3  Submit anchor manufacturer's recommendations for anchoring to 
structural engineer prior to drilling for supports.  

.2  Solid cast in place concrete or hollow core slabs: Adhesive material 
fastened into solid base.  
.1  Acceptable material: Hilti Hit Adhesive Anchors, HY 200 (Safe 

Set).  
.2  Coordinate minimum embedment of adhesive anchors with 

anchor manufacturer.  
 

.2  Steel beam (bottom flange):  
.1  Cold piping NPS 2 and under: malleable iron C clamp to MSS-SP-58, 

type 23. ULC listed.  
.1  Standard of Acceptance: Anvil Int’l. fig. 86 or fig. 92 c/w fig. 

89/89x in seismic applications).  
.2  Cold piping NPS 2-1/2 and larger and all hot piping: malleable iron beam 

clamp to MSS-SP-58, type 28 or 29. ULC listed.  
.1  Standard of Acceptance: Anvil Int’l. fig. 228.  

 
.3  Steel beam (top):  

.1  Cold piping NPS 2 and under: malleable iron "top of beam" C clamp to  
 MSS-SP-58, type 19. ULC listed.  

.1  Standard of Acceptance: Anvil Int’l. fig. 94. 
.2  Cold piping NPS 2-1/2 and larger and all hot piping: steel jaw, hook rod 

with nut, spring washer and plain washer, to MSS-SP-58, type 25. ULC 
listed.  

 .1  Standard of Acceptance: Anvil Int’l. fig. 227.  
 

.4  Steel joist:  
.1  Cold piping NPS 2 and under: steel washer plate with double locking 
nuts.  

.1  Standard of Acceptance: Anvil Int’l. fig .60.  
.2  Cold piping NPS 2-1/2 and larger and all hot piping: steel washer plates 

with double locking nut, carbon steel clevis and malleable iron socket.  
.1  Standard of Acceptance: Anvil Int’l.: washer plate fig. 60; welded 

beam attachment fig. 66; with weldless eye nut fig. 290.  
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.5  Steel channel or angle (bottom):  

.1  Cold piping NPS 2 and under; malleable iron C clamp to MSS-SP-58, 
type 23. ULC listed.  
.1  Standard of Acceptance: Anvil Int’l. fig. 86 c/w fig. 89 (89x in 

seismic applications) 
.2  Cold piping NPS 2-1/2 and larger and all hot piping; universal channel 

clamp. ULC listed.  
.1  Standard of Acceptance: Anvil Int’l. fig. 94. 
 

.6  Steel channel or angle (top):  
.1  Cold piping NPS 2 and under; malleable iron "top of beam" C clamp to 

MSS-SP-58, type 19. ULC listed.  
.1  Standard of Acceptance: Anvil Int’l. fig. 94.  

.2  Cold piping NPS 2-1/2 and larger and all hot piping: steel jaw, hook rod 
with nut, spring washer and plain washer, to MSS-SP-58, type 25. ULC 
listed.  
.1  Standard of Acceptance: Anvil Int’l. fig. 227.  

 
.7 Wood Truss: 

.1 Provide Sammy’s for Wood hangers for vertical hanging of ductwork and 
piping.  Follow manufacturer installation guidelines and structural 
building design for installation and maximum weight loading 
requirements.  

 
  
2.3       MIDDLE ATTACHMENT (ROD)    
 
 .1  Carbon steel threaded rod electro-galvanized finish.  

.1  Standard of Acceptance: Anvil Int’l. fig. 146.  
 

.2  Ensure that hanger rods are subject to tensile loading only.  
 
.3  Provide linkages where lateral or axial movement of pipework is anticipated.  
 

2.4       PIPE ATTACHMENT    
 
 .1  Cold piping, steel or cast iron: hot piping steel, with less than 25mm (1 in.) horizontal 

movement; adjustable clevis to MSS-SP-58, type 1. ULC listed. Electro galvanized finish. 
.1  Standard of Acceptance: Anvil Int’l. fig. 260.  
 

.2  Uninsulated Cold copper piping; uninsulated hot copper piping with less than 25mm (1 
in.). horizontal movement; adjustable clevis to MSS-SP-58, type 1. Copper plated.  
.1  Standard of Acceptance: Anvil Int’l. fig. CT-65.  

 
.3  Suspended hot piping, steel and copper, with horizontal movement in excess of 25mm (1 

in.); pipe roller to MSS-SP-58, type 43.  
.1  Standard of Acceptance: Anvil Int’l. fig. 171.  
 

.4  Bottom supported hot piping, steel and copper: pipe roller stand to MSS-SP-58, type 45.  
.1  Standard of Acceptance: Anvil Int’l. fig. 271.  
 

.5  Pipe hangers and supports on all cold pipework and hot pipework above NPS 1 must be 
oversized to accommodate thermal insulation and to avoid penetrating the vapour barrier. 

 
2.5       RISER CLAMPS    
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 .1  Steel or cast iron pipe: galvanized carbon steel to MSS-SP-58, type 42. ULC listed.  

.1  Standard of Acceptance: Anvil Int’l. fig. 261.  
 

.2  Copper pipe: carbon steel copper finished to MSS-SP-58, type 42.  
.1  Standard of Acceptance: Anvil Int’l. fig. CT-121. 

 
2.6       SADDLES AND SHIELDS    
 
 .1  Cold piping and hot copper piping NPS 1-1/4 and over: protection shield with high density 

insulation (maximum 25.4mm (1 in.) thick polyisocyanurate) under shield with 
uninterrupted vapor barrier.  
.1  Standard of Acceptance: Anvil Int’l. fig. 167.  
 

.2  Hot piping steel NPS 1-1/4 and over: protective saddle with insulation under saddle.  
.1  Standard of Acceptance: Anvil Int’l. fig. 160 to 166A.  

 
Part 3 
 

 Execution 

3.1       INSTALLATION    
 
 .1  Install in accordance with:  

.1  Manufacturer's instructions and recommendations.  
 

.2  Vibration Control Devices:  
.1  Install on piping systems at pumps, boilers, chillers, cooling towers, elsewhere as 

indicated.  
 

.3  Clamps on riser piping:  
.1  Support independent of connected horizontal pipework using riser clamps and 

riser clamp lugs welded to riser.  
.2  Bolt-tightening torques to be to industry standards.  
.3  Steel pipes: Install below coupling or shear lugs welded to pipe.  
.4  Cast iron pipes: Install below joint.  
 

.4  Clevis plates:  
.1  Attach to concrete with 4 minimum concrete inserts, one at each corner.  
 

.5  Provide supplementary structural steelwork where structural bearings do not exist or 
where concrete inserts are not in correct locations.  

 
.6  Use approved constant support type hangers where:  

.1  Vertical movement of pipework is 13mm (1/2 in.) or more, transfer of load to 
adjacent hangers or connected equipment is not permitted.  

 
.7  Use variable support spring hangers where:  

.1  Transfer of load to adjacent piping or to connected equipment is not critical.  

.2  Variation in supporting effect does not exceed 25% of total load.  
 

.8  Support plastic piping as per manufacturer recommendations.  
 

3.2       HANGER SPACING    
 
 .1  Spacing and middle attachment (rod) diameter as specified in paragraphs below or as in 

table below, whichever is more stringent.  
.1  Plumbing piping: most stringent requirements of Ontario Building Code, Part 7, or 
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authority having jurisdiction.  
.2  Gas piping: As per Gas Code.  
.3  Copper piping: up to NPS 1/2: every 1.5m (5 ft.).  
.4  Flexible joint roll groove pipe: in accordance with table below, but not less than 

one hanger at joints.  
.5  Within 300mm (12 in.) of each horizontal elbow.  

 

Pipe Size Rod Diameter Maximum Spacing 
Steel 

Maximum Spacing Copper 

NPS Millimeters Inches Meters Feet Meters Feet 

Up to 1-1/4 9.5 3/8 2.1 6.9 1.8 5.9 

1-1/2 9.5 3/8 2.7 8.9 2.4 7.8 

2 9.5 3/8 3.0 9.8 2.7 8.9 

2-1/2 9.5 3/8 3.6 11.8 2.7 8.9 

3 9.5 3/8 3.6 11.8 3.0 9.8 

3-1/2 9.5 3/8 3.9 12.8 3.0 9.8 

4 15.9 5/8 4.2 13.7   

5 15.9 5/8 4.8 15.7   

6 22.2 7/8 5.1 16.7   

 
3.3       HANGER INSTALLATION    
 
 .1  Install hanger so that rod is vertical under operating conditions.  

 
.2  Adjust hangers to equalize load.  
 
.3  Support from structural members. Where structural bearing does not exist or inserts are 

not in suitable locations, provide supplementary structural steel members.  
 
.4  Do not suspend from metal deck.  
 
.5  Anchoring of piping shall be as per manufacturers recommendations. Submit anchorage 

system for review before installation.  
 
.6  The use of perforated band, wire chain, or solid ring type hangers will not be accepted.  
 

3.4       HORIZONTAL MOVEMENT    
 
 .1  Angularity of rod hanger resulting from horizontal movement of pipework from cold to hot 

position not to exceed 4° from vertical.  
 
.2  Where horizontal pipe movement is less than 13mm (1/2 in.), offset pipe hanger and 

support so that rod hanger is vertical in the hot position.  
 

3.5       FINAL ADJUSTMENT    
 
 .1  Adjust hangers and supports.  

.1  Ensure that rod is vertical under operating conditions.  

.2  Equalize loads.  
 

.2  Adjustable clevis.  
.1  Tighten hanger load nut securely to ensure proper hanger performance.  
.2  Tighten upper nut after adjustment.  
 

.3  C-clamps.  
.1  Follow manufacturer's recommended written instructions and torque values when 
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tightening C-clamps to bottom flange of beam. Provide restraining clips on all 
c-clamps.  

 
.4  Beam clamps:  

.1  Hammer jaw firmly against underside of beam.  
 

3.6       SEISMIC RESTRAINTS    
 
 .1  Provide bracing of piping and equipment in accordance with Section 20 05 20 – Seismic 

Restraints. 
  

END OF SECTION 
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Part 1 General 
 

 

1.1       REFERENCES    
 
 .1  Canadian General Standards Board (CGSB).  

.1  CAN/CGSB-24.3, Identification of Piping Systems.  
 

.2  Canadian Gas Association (CGA).  
.1  CAN/CGA B149.1 (natural and propane gas).  
 

.3  National Fire Protection Association.  
.1  NFPA 13, Installation of Sprinkler Systems.  

 
1.2       PRODUCT DATA    
 
 .1  Submit product data in accordance with Section 20 05 01 - Mechanical General 

Requirements.  
 
.2  Product data to include paint colour chips, all other products specified in this section. 
  

1.3 WASTE MANAGEMENT AND DISPOSAL 
 
 .1 Do not dispose of unused paint material into streams, lakes onto ground or in other 

locations where it will pose a health or environmental hazard. 
 
 .2 Unused paint materials are to be returned to the paint depot or disposed at an official 

hazardous materials collection site. 
 
Part 2 Products 
 
2.1       MANUFACTURER'S EQUIPMENT NAMEPLATES    
 
 .1  All manufactured equipment to have factory install nameplates.  

 
.2  Information to include, as appropriate:  

.1  Equipment: Manufacturer's name, model, size, serial number, capacity.  

.2  Motor: voltage, Hz, phase, power factor, duty, frame size.  
 

2.2       SYSTEM NAMEPLATES    
 
 .1  Colours:  

.1  Hazardous: red letters, white background.  

.2  Elsewhere: black letters, white background (except where required otherwise by 
applicable codes).  

 
.2  Construction:  

.1  3mm (1/8 in.) thick laminated plastic, matte finish, with square corners, letters 
accurately aligned, and machine engraved into core.  

 
.3  Sizes:  

.1  9mm (3/8 in.) to 12mm (1/2 in.).  

.2  Use maximum of 25 letters/numbers per line.  
 

.4  Locations:  
.1  Terminal cabinets, control panels, disconnects, switches, equipment, pumps &  
 control valves. 
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2.3       EXISTING IDENTIFICATION SYSTEMS    
 
 .1  Apply new identification system to existing systems.  

 
2.4       PIPING SYSTEMS GOVERNED BY CODES    
 
 .1  Identification:  

.1  Natural gas: To CAN/CGA B149.1.  

.2  Sprinklers: to NFPA 13.  
 

2.5       IDENTIFICATION OF PIPING SYSTEMS    
 
 .1  Identify contents by background colour marking; direction of flow by arrows. To 

CAN/CGSB 24.3.  
 
.2  Pictograms:  

.1  Where required, to Workplace Hazardous Materials Information System 
(WHMIS) regulations.  

 
.3  Legend:  

.1  Block capitals to sizes and colours listed in CAN/CGSB-24.3.  
 

.4  Arrows showing direction of flow:  
.1  Outside diameter of pipe or insulation less than 75 mm (3 in.): 100 mm (4 in.) 

long x 50 mm (2 in.) high.  
.2  Outside diameter of pipe or insulation 75 mm (3 in.) and greater: 150 mm (6 in.) 

long x 50 mm (2 in.) high.  
.3  Use double-headed arrows where flow is reversible.  
 

.5  Extent of background colour marking:  
.1  To full circumference of pipe or insulation.  
.2  Length to accommodate pictogram, full length of legend and arrows.  

.6  Materials for background colour marking, legend, arrows:  
.1  Pipes and tubing 20 mm (3/4 in.) and smaller: Waterproof and heat-resistant 

pressure sensitive plastic marker tags.  
.2  All other pipes: Pressure sensitive vinyl with protective overcoating, waterproof 

contact adhesive undercoating, suitable for ambient of 100% RH and continuous 
operating temperature of 150°C (300°F) and intermittent temperature of 200°C 
(400°F).  

.7  Colours and Legends:  
.1  Where not listed, obtain direction from Consultant.  
.2  Colours for legends, arrows: To following table:  

 

Background Colour Legend 

Yellow Black 

Green White 

Red White 

 
 .3  Background colour marking and legends for piping systems:  
 

Contents Background Colour Legend 

City Water Green CITY WATER 

Domestic Cold Water Supply Green DOM. CWS 

Domestic Hot Water Supply Green DOM. HW SUPPLY 

Low Temperature Hot Water Green  LOW TEMP HW SUPPLY 

Tepid Water Supply Green TEPID WATER 
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Contents Background Colour Legend 

Make-Up Water Yellow MAKE-UP WTR. 

Boiler Feed Water Yellow BLR. FEED WTR. 

Natural Gas To Codes  

Natural Gas Regulator Vents To Codes  

Sanitary Green SAN 

Plumbing Vent Green SAN VENT 

Heating Water Supply Yellow HEATING SUPPLY 

Heating Water Return Yellow HEATING RETURN 

Condensate Green COND 

 
    .4  Natural gas: paint entire system and identify.  

 
2.6       IDENTIFICATION DUCTWORK SYSTEMS    
 
 .1  50 mm (2 in.) high stencilled letters and directional arrows 150 mm (6 in.) long x 50 mm 

(2 in.) high.  
 
.2  Colours: Black, or co-ordinated with base colour to ensure strong contrast.  
 
.3  Stencil over final finish only.  
 

2.7       VALVES, CONTROLLERS    
 
 .1  Brass tags with 12 mm (1/2 in.) stamped identification data filled with black paint.  

 
.2  Include flow diagrams for each system, of approved size, showing charts and schedules 

with identification of each tagged item, valve type, service, function, normal position, 
location of tagged item.  

 
2.8       CONTROLS COMPONENTS IDENTIFICATION    
 
 .1  Identify all systems, equipment, components, controls, sensors with system nameplates 

specified in this section.  
 
.2  Inscriptions to include function and (where appropriate) fail-safe position.  
 

2.9       CONCEALED VALVE AND EQUIPMENT IDENTIFICATION    
 
 .1  Identify locations of concealed valves and equipment with 25mm (1 in.) diameter 

coloured round labels with adhesive backing.  
 

 

Equipment or Valve Type Round Label Colour 

Heating Red 

Cooling Blue 

Domestic Hot and Cold Water Green 

Fan Coils Yellow 

Fans Brown 

Fire and Smoke Dampers Orange 

Coils Black 

 
2.10      LANGUAGE    
 
 .1  Identification to be in English.  
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Part 3 
 

 Execution 

3.1       TIMING    
 
 .1  Provide identification only after all painting specified Section 09 91 23 - Interior Painting 

has been completed.  
 

3.2       INSTALLATION    
 
 .1  Perform work in accordance with CAN/CGSB-24.3 except as specified otherwise.  

 
3.3       NAMEPLATES    
 
 .1  Locations:  

.1  In conspicuous location to facilitate easy reading and identification from operating 
floor.  

 
.2  Standoffs:  

.1  Provide for nameplates on hot and/or insulated surfaces.  
 
.3  Protection  

.1  Do not paint, insulate or cover in any way.  
 

3.4       LOCATION OF IDENTIFICATION ON PIPING AND DUCTWORK SYSTEMS 
    
 .1  On long straight runs in open areas. At not more than 17m (50 ft.) intervals and more 

frequently if required to ensure that at least one is visible from any one viewpoint in 
operating areas and walking aisles.  

 
.2  Adjacent to each change in direction.  
 
.3  On both sides of separations such as walls, floors, partitions.  
 
.4  Where system is installed in pipe chases, ceiling spaces, other confined spaces, at entry 

and exit points, and at each access opening.  
 
.5  At beginning and end points of each run and at each piece of equipment in run.  
 
.6  At point immediately upstream of major manually operated or automatically controlled 

valves, etc. Where this is not possible, place identification as close as possible, 
preferably on upstream side.  

 
 
.7  Identification to be easily and accurately readable from usual operating areas and from 

access points.  
.1  Position of identification to be approximately at right angles to most convenient 

line of sight, considering operating positions, lighting conditions, risk of physical 
damage or injury and reduced visibility over time due to dust and dirt.  

 
.8  Beside each duct access door.  
 
.9  On both sides of visual obstructions or where run is difficult to follow.  
 

3.5       VALVES, CONTROLLERS    
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 .1  Valves and operating controllers. Secure tags with non-ferrous chains or closed "S" 
hooks.  

 
.2  Install one copy of flow diagrams, valve schedules mounted in frame behind non-glare 

glass where directed by Consultant. Provide one copy (reduced in size if required) in 
each operating and maintenance manual.  

 
.3  Consecutively number valves in system.  
 
.4  Fire protection supervised valves shall have numbering system coordinated with fire 

alarm panel point numbering by Division 26.  
  
 

END OF SECTION 
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Part 1 General 
 

 

1.1       REFERENCES    

 
 .1  CAN/CGSB-51.10-92, Mineral Fibre Board Thermal Insulation.  

 
.2  CAN/CGSB-51.11-92, Mineral Fibre Thermal Insulation Blanket.  
 
.3  CAN/CGSB-51.12-M95, Cement, Thermal Insulating and Finishing.  
 
.4  CGSB 51-GP-52MA, Vapour Barrier Jacket and Facing Material for Pipe, Duct and 

Equipment Thermal Insulation.  
 
.5  American Society of Heating, Refrigeration and Air Conditioning Engineering (ASHRAE).  

.1  ASHRAE Standard 90.1.  
 

.6  Manufacturer's Trade Associations.  
.1  Thermal Insulation Association of Canada (TIAC): National Insulation Standards. 
 

.7  ASTM C411-19, Test Method for Hot-Surface Performance of High-Temperature Thermal 
Insulation.  

 
.8  CAN/ULC-S102-10, Surface Burning Characteristics of Building Materials and 

Assemblies.  
 
.9  ANSI/NFPA 90A, Installation of Air Conditioning and Ventilating Systems.  
 
.10  ANSI/NFPA 90B, Installation of Warm Air Heating and Air Conditioning Systems.  
 

1.2       SHOP DRAWINGS    

 
 .1  Submit shop drawings in accordance with Section 20 05 01 - Mechanical General 

Requirements.  
 
.2  Submit for approval manufacturer's catalogue literature related to installation, fabrication 

for duct jointing recommendations.  
 

1.3       QUALIFICATIONS    

 
 .1  Installer to be specialist in performing work of this section, and have at least 3 years 

successful experience in this size and type of project, qualified to standards of TIAC.  
 

1.4       DELIVERY, STORAGE AND HANDLING    

 
 .1  Deliver materials to site in original factory packaging, labelled with manufacturer's name, 

address.  
 
.2  Protect from weather and construction traffic.  
 
.3  Protect against damage from any source.  
 
.4  Store at temperature and conditions required by manufacturer.  
 

1.5       DEFINITIONS    

 
 .1  For purposes of this section:  
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.1  "CONCEALED" - insulated mechanical services and equipment in suspended 
ceilings and non-accessible chases and furred-in spaces.  

.2  "EXPOSED" - will mean "not concealed" as defined herein, including mechanical 
and equipment rooms, etc...  

.3  Insulation systems - insulation material, fasteners, jackets, and other 
accessories.  

 
1.6       SAMPLES  

 
 .1  Provide sample installation of round and rectangular ductwork for review by Consultant. 

Samples shall be accepted prior to start of installations.  
 

Part 2 

 
 Products 

2.1       FIRE AND SMOKE RATING    

 
 .1  In accordance with CAN/ULC S102:  

.1  Maximum flame spread rating: 25.  

.2  Maximum smoke developed rating: 50.  
 

2.2       INSULATION    

 
 .1  Mineral fibre as specified herein includes glass fibre, rock wool, slab wool.  

 
.2  Thermal conductivity ("k" factor) not to exceed specified values at 24°C (75°F) mean 

temperature when tested in accordance with ASTM C 335.  
 
.3  Insulation is required on the following ductwork:  

.1  All supply ductwork with the exception of supply ductwork exposed in space 
serviced by system.  

.2  On ductwork systems where both thermal insulation is required and acoustic 
lining is indicated on the drawings, acoustic lining only shall be provided for the 
sections indicated and thermal insulation shall be provided for the remainder.  

.3  For roof mounted exhaust fans: 4.6m (15 ft.) of exhaust ducting before exhaust 
fan, including all branch ducts within this development length.  

.4  For cabinet exhaust fans: exhaust air ducting from fan damper to exhaust 
louver/cowl.  

.5  All exterior ductwork.  

.6  All combustion air ducting.  

.7  Thickness.  
.1  Supply ducting: 38mm (1-1/2 in.).  
.2  Exhaust ducting: 38mm (1-1/2 in.).  
.3  Outside and fresh air ducting: 76mm (3 in.).  
.4  Combustion air ducting: 50mm (2 in.).  
.5  Exterior ducting: 50mm (2 in.).  
 

.4  Mineral fiber blanket to CGSB-51.11 with vapour barrier to CGSB-51-GP-52MA.  
.1  For use on all ductwork requiring insulation.  
 

.5  Rigid mineral fibre board to CAN/CGSB 51.10 with factory applied vapour retarder jacket 
to CGSB 51-GP-52MA for use on exterior ducting requiring insulation and combustion air 
ductwork. 

 
 

2.3       JACKETS    
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 .1  Canvas:  
.1  220 g/m² (6 oz./yd²) cotton, plain weave, treated with diluted fire-retardant 

lagging adhesive to ASTM C 921.  
.2  Apply in indoor exposed areas.  
 

.2  Lagging adhesive: Compatible with insulation.  
 
.3  Cover all exterior ductwork with pre-fabricated self-adhering, sheet type waterproofing 

membrane. Top of membrane to be stucco embossed, UV resistant aluminum weathering 
surface. Under aluminum to be double layer of tough, high density polyethylene 
reinforcement. Under polyethylene to be a uniform layer of aggressive rubberized asphalt 
adhesive that sticks directly to metal, insulation facers and most other clean, dry 
surfaces.  
.1  Standard of Acceptance: Flex-Clad 400.  

 
2.4       ACCESSORIES    

 
 .1  Vapour retarder lap adhesive:  

.1  Water based, fire retardant type, compatible with insulation.  
 

.2  Indoor Vapour Retarder Finish:  
.1  Vinyl emulsion type acrylic, compatible with insulation.  
 

.3  Insulating Cement: hydraulic setting on mineral wool, to ASTM C449.  
 
.4  ULC Listed Canvas Jacket:  

.1  220 g/m² (6 oz/yd²) cotton, plain weave, treated with diluted fire retardant lagging 
adhesive to ASTM C 921.  

 
.5  Outdoor Vapour Retarder Mastic:  

.1  Vinyl emulsion type acrylic, compatible with insulation.  

.2  Reinforcing fabric: Fibrous glass, untreated 305 g/m² (9oz./yd²).  
 

.6  Tape: self-adhesive, aluminum, reinforced, 75mm (3 in.) wide minimum.  
 
.7  Contact adhesive: quick-setting.  
 
.8  Canvas adhesive: washable.  
 
.9  Tie wire: 1.5mm (16 Ga.) stainless steel.  
 
.10  Banding: 19mm (3/4 in.) wide, 0.5mm (26 Ga.) thick stainless steel.  
 
.11  Facing: 25mm (1 in.) galvanized steel hexagonal wire mesh stitched on one face of 

insulation.  
 
.12  Fasteners: 4mm (0.157 in.) diameter pins with 38mm (1-1/4 in.) square clips, length to 

suit thickness of insulation.  
  

Part 3 

 
 Execution 

3.1       PRE- INSTALLATION REQUIREMENTS    

 
 .1  Pressure testing of ductwork systems to be complete, witnessed and certified.  

.2  Surfaces to be clean, dry, free from foreign material.  
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3.2       INSTALLATION    

 
 .1  Install in accordance with TIAC National Standards, NFPA 90A and NFPA 90B.  

 
.2  Apply materials in accordance with manufacturers instructions and this specification.  
 
.3  Use two layers with staggered joints when required nominal thickness exceeds 75mm (3 

in.).  
 
.4  Maintain uninterrupted continuity and integrity of insulation and vapour retarder jacket 

and finishes.  
.1  Hangers, supports, standing duct seams to be outside vapour retarder jacket.  
.2  Insulation and vapour barrier to be without interruption at sleeves and supports.  
 

.5  Supports, hangers in accordance with Section 20 05 29 - Hangers and Supports for 
HVAC Piping and Equipment.  
.1  Apply high compressive strength insulation where insulation may be compressed 

by weight of ductwork.  
 

.6  Mechanical fastenings:  
.1  On rectangular ducts, use tie wires and weld pins at not more than 200mm (8 in.) 

centres, but not less than 2 rows per side and bottom. Install in accordance with 
manufacturer's directions.  

.2  On round ducts, install as per manufacturer’s directions.  
 

.7  Use stand-offs for duct mounted control accessories, including balancing and control 
dampers.  

 
.8  Apply 0.91mm (20 Ga.) thick galvanized sheet metal corners (nosings) to ductwork in 

mechanical rooms and exterior ducting.  
  
 

END OF SECTION 
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Part 1 General 

 
 

1.1       REFERENCES    

 
 .1  Canadian General Standards Board (CGSB)  

.1  CAN/CGSB-51.2, Thermal Insulation, Calcium Silicate, for Exhaust Piping, 
Machinery and Boilers.  

.2  CAN/CGSB-51.9, Mineral Fibre Thermal Insulation for Piping and Round 
Ducting.  

.3  CAN/CGSB-51.12, Cement, Thermal Insulating and Finishing.  

.4  CAN/CGSB-51.40, Thermal Insulation, Flexible, Elastomeric, Unicellular, Sheet 
and Pipe Covering.  

.5  CGSB 51-GP-52Ma, Vapour Barrier Jacket and Facing Material for Pipe, Duct 
and Equipment Thermal Insulation.  

.6  CGSB 51.53, Jacketing, Polyvinyl, Chloride Sheet, for Insulating Pipes, Vessels 
and Round Ducts.  

 
.2  Underwriters Laboratories of Canada (ULC)  

.1  CAN/ULC-S102, Surface Burning Characteristics of Building Materials and 
Assemblies.  

 
.3  Manufacturer's Trade Associations  

.1  Thermal Insulation Association of Canada (TIAC): National Insulation Standards. 
 

.4  American Society of Testing Materials.  
.1  ASTM A167, Specification for Stainless and Heat-Resisting Chromium-Nickel 

Steel Plate, Sheet and Strip.  
.2  ASTM C335, Test Method for Steady-State Heat Transfer Properties of 

Horizontal Pipe Insulations.  
.3  ASTM C411, Test Method for Hot-Surface Performance of High-Temperature 

Thermal Insulation.  
 

1.2       SHOP DRAWINGS    

 
 .1  Submit shop drawings in accordance with Section 20 05 01 - Mechanical General 

Requirements.  
 
.2  Submit for approval manufacturer's catalogue literature related to installation, fabrication 

for pipe, fittings, valves and jointing recommendations.  
 

1.3       QUALIFICATIONS    

 
 .1  Installer to be specialist in performing work of this section and have at least 3 years 

successful experience in this size and type of project. Installer to be qualified to 
standards of TIAC. 

  
1.4       DELIVERY, STORAGE AND HANDLING    

 
 .1  Delivery materials to site in original factory packaging, labelled with manufacturer's name, 

address.  
 
.2  Protect from weather, construction traffic.  
 
.3  Project against damage from any source.  
 
.4  Store at temperatures and conditions required by manufacturer. 
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1.5       DEFINITIONS    

 
 .1  For purposes of this section:  

.1  "CONCEALED" - insulated mechanical services in suspended ceilings and 
non-accessible chases and furred-in spaces.  

.2  "EXPOSED" - will mean "not concealed" as defined herein.  
 

1.6       SAMPLES  

 
 .1  Provide sample mockup of each type of insulation including mock-up of insulation at pipe 

supports and valves. Samples shall be reviewed and accepted by Consultant prior to 
start of installations.  

 
Part 2 

 
 Products 

2.1       FIRE AND SMOKE RATING    

 
 .1  In accordance with CAN/ULC-S102:  

.1  Maximum flame spread rating: 25.  

.2  Maximum smoke developed rating: 50.  
 

2.2       INSULATION    

 
 .1  Mineral fibre as specified herein includes glass fibre, rock wool, slag wool.  

 
.2  Thermal conductivity ("k" factor) not to exceed 0.034 W/m °C at 24°C (75°F) mean 

temperature when tested in accordance with ASTM C 335.  
 
.3  Rigid moulded mineral fiber to CGSB-51.9 with factory applied vapour retarder jacket to 

CGSB-51-GP-52Ma, for use on:  
.1  Domestic hot water piping and hot water recirc.  
.2  Domestic cold water piping.  
.3  Sanitary piping to be insulated where indicated.  
.4  Hydronic heating/cooling piping.  
.5  Valves and fittings for above piping systems.  
.6  Thickness:  

.1  Domestic hot water: 
.1  up to NPS 1-1/4 = 25mm (1 in.) thick.  
.2  NPS 1-1/2 & up = 38mm (1-1/2 in.) thick.  

.2  Domestic cold water:  
.1  up to NPS 1 = 25mm (1 in.).  
.2  NPS 1-1/4 & up = 38mm (1-1/2 in.).  

.3  Sanitary:  
.1  All sizes: 25mm (1 in.).  

.4  Hydronic heating/cooling piping including glycol:  
.1  up to NPS 1-1/4 = 38mm (1-1/2 in.) thick.  
.2  NPS 1-1/2 & up = 50mm (2 in.) thick.  

 
.4  Insulation systems shall include all flanges, fittings, unions, and other equipment within 

piping systems. Insulation systems shall include all valves. Insulation for valves and other 
equipment requiring regular maintenance shall be easily removable and installed per 
TIAC standards.  

  
2.3       INSULATION SECUREMENT    

 
 .1  Tape: Self-adhesive, aluminum, reinforced, 50mm (2 in.) wide minimum.  
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.2  Contact adhesive: Quick setting.  
 
.3  Canvas adhesive: Washable.  
 
.4  Tie wire: 1.5mm (16 Ga.) diameter stainless steel.  
 
.5  Bands: Stainless steel, 19mm (3/4 in.) wide, 0.5mm (26 Ga.) thick.  
  

2.4       VAPOUR RETARDER LAP ADHESIVE    

 
 .1  Water based, fire retardant type, compatible with insulation.  

 
2.5       OUTDOOR VAPOUR RETARDER FINISH    

 
 .1  Vinyl emulsion type acrylic, compatible with insulation.  

 
.2  Reinforcing fabric: Fibrous glass, untreated 305 g/m², (9 oz./yd²).  
 

2.6       JACKETS    

 
 .1  Aluminum:  

.1  To ASTM B 209.  

.2  Thickness: 0.50mm (14 Ga.) sheet. 1mm thick jacket for piping.  

.3  Finish: Stucco embossed.  

.4  Joining: Longitudinal and circumferential slip joints with 50mm (2 in.) laps, 
weatherproof "Z" type longitudinal joint.  

 
.5  Fittings: 0.5mm (14 Ga.) thick die-shaped fitting covers with factory-attached 

protective liner.  
.6  Metal jacket banding and mechanical seals: stainless steel, 19mm (3/4 in.) wide, 

0.5mm (26 Ga.) thick at 300mm (12 in.) spacing.  
 

.2  Polyvinyl Chloride (PVC):  
.1  One-piece moulded type to CGSB 51.53 with pre-formed shapes as required. 

One piece moulded preferred shapes to be used for all fitting types including 
mechanical grooved joint fittings and couplings.  

.2  Colours: white.  

.3  Minimum service temperatures: -20°C (-4°F).  

.4  Maximum service temperature: 65°C (149°F).  

.5  Moisture vapour transmission: to ASTM E96.  

.6  Thickness: 0.75mm (0.03 in.).  

.7  Fastenings:  
.1  Use solvent weld adhesive compatible with insulation to seal laps and 

joints.  
.2  Tacks.  
.3  Pressure sensitive vinyl tape of matching colour.  

.8  Special requirements:  
.1  Outdoor: UV rated material at least 0.5mm (0.02 in.) thick.  

 
2.7       WEATHERPROOF CAULKING FOR JACKETS INSTALLED OUTDOORS    

  
.1  Non-shrink, permanently flexible, for applications with insulation systems.  
 
.2  Service temperature range: -73°C to 149°C (-100°F to 300°F). 
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.3  Average non-volatile: 97% by weight.  
 
.4  Color: gray.  
 

Part 3 

 
 Execution 

3.1       PRE- INSTALLATION REQUIREMENT    

 
 .1  Pressure testing of piping systems and adjacent equipment to be complete, witnessed 

and certified.  
 
.2  Surfaces to be clean, dry, free from foreign material.  

 

3.2       INSTALLATION    

 
 .1  Install in accordance with TIAC National Standards.  

 
.2  Apply materials in accordance with manufacturer’s instructions and this specification.  
 
.3  Use two layers with staggered joints when required nominal wall thickness exceeds 

75mm (3 in.).  
 
.4  Maintain uninterrupted continuity and integrity of vapour retarder jacket and finishes.  

.1 Hangers and supports to be outside vapour retarder jacket.  
 

.5  Supports, Hangers:  
.1  Apply high compressive strength insulation (maximum 25.4mm (1 in.) thick 

polyisocyanurate), suitable for service, at oversized saddles and shoes where 
insulation saddles have not been provided.  

 
.6  Install in accordance with ANSI/NFPA 90A and ANSI/NFPA 90B.  
 
.7  Preformed: sectional up to NPS12, sectional or curved segmented above NPS 12.  
 
.8  Multi-layered: staggered butt joint construction.  
 
.9  Vertical pipe over NPS 3: insulation supports welded or bolted to pipe directly above 

lowest pipe fitting. Thereafter, locate on 5m (15 ft.) centres.  
 
.10  Expansion joints in insulation: terminate single layer and each layer of multiple layers in 

straight cut at intervals recommended by manufacturer. Leave void of 25mm (1 in.) 
between terminations. Pack void lightly with flexible mineral insulation.  

 
.11  Seal and finish exposed ends and other terminations with aluminum jacket.  
 
.12  Expansion joints in piping: provide for adequate movement of expansion joint without 

damage to insulation or finishes.  
 
.13  Flanges and unions at equipment, expansion joints, valves, other components requiring 

regular maintenance: omit insulation and bevel away from studs and nuts to permit use of 
tools without damage to insulation, install insulation and finish to permit easy disassembly 
and replacement without damage to adjacent insulation and finishes.  

 
.14  Secure pipe insulation by tape at each end and centre of each section, but not greater 

than 900mm (36 in.) on centres.  
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.15  Apply thermal insulation on heat traced piping only after the heat tracing has been tested 
and accepted. Obtain written confirmation of heat trace acceptance.  

 
.16  Insulate underside of roof drain body with flexible elastomeric unicellular sheet pipe 

covering (CGSB-51.40) held in place with 100% coverage of adhesive.  
 
.17  Protect insulation from weather throughout installation and replace any insulation which 

has become wet.  
 
.18  Temporarily protect all equipment and systems when working above. Do not use 

equipment or systems as support during insulation work, provide necessary work 
platforms as required.  

 
3.3       REMOVABLE PRE-FABRICATED, INSULATION AND ENCLOSURES    

 
 .1  Design: To permit movement of expansion joint and to permit periodic removal and 

replacement without damage to adjacent insulation.  
 
.2  Insulation:  

.1  Insulation, fastenings, finishes and jackets same as system.  
 

.3  Removable covers for valves and pump heads shall be installed per TIAC National 
Standards.  

 
3.4       PIPING INSULATION JACKET SCHEDULES    

 
 .1  Finishes:  

.1  Outdoors: Water-proof Aluminum jacket.  

.2  Exposed indoors: PVC jacket.  

.3  Exposed in mechanical rooms: PVC jacket.  

.4  Concealed, indoors: No further finish.  
 

3.5       INSTALLATION OF ELASTOMERIC INSULATION    

 
 .1  Insulation to remain dry at all times.  Overlaps to manufacturer’s instructions. Ensure 

tight joints. 
 
.2  Provide vapour retarder as recommended by manufacturer. 

 
 

END OF SECTION 
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Part 1 General 

 
 

1.1       RELATED SECTIONS    

 
 .1  Domestic Water Piping: Section 22 11 18  

 
.2  Hydronic Systems - Copper: Section 23 21 13.01  
 
.3 Hydronic Systems – Steel: Section 23 21 13.02 
 

1.2       REFERENCES    

 
 .1  American Society for Testing and Materials  

.1  ASTM A53, Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated 
Welded and Seamless.  

.2  ASTM A105/A105M, Specification for Forgings, Carbon Steel, for Piping 
Components.  

 
1.3       PRODUCT DATA    

 
 .1  Submit product data in accordance with Section 20 05 01 - Mechanical General 

Requirements.  
 
.2  Indicate for each item as applicable:  

.1  Manufacturer, model number, line contents, pressure and temperature rating.  

.2  Movement handled; axial, lateral, angular and the amounts of each.  

.3  Nominal size and dimensions including details of construction and assembly.  
 

1.4       MAINTENANCE DATA    

 
 .1  Submit maintenance data in accordance with Section 20 05 01 - Mechanical General 

Requirements.  
 
.2  Data to include:  

.1  Servicing requirements, including any special requirements, stuffing box packing, 
lubrication and recommended procedures.  

 
Part 2 

 
 Products 

2.1       FLEXIBLE CONNECTION HOSE AND EXPANSION COMPENSATOR    

 
 .1  Flexible braided bronze metal corrugated hose assembly with solder, threaded or flanged 

ends.  
.1  Inner hose: Stainless steel for domestic water systems. Bronze corrugated for 

hydronic systems.  
.2  Braided wire mesh bronze outer jacket.  
 

.2  Maximum operating pressure 1350 kPa (196 psi).  
 
.3  Maximum operating temperature 93°C (200°F).  
 
.4  Acceptable manufacturers:  

.1  Piping Accessories of Canada.  

.2  Vibra-Flo.  

.3  Senior Flexonics Ltd.  
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.5  Application: to suit motion and as indicated.  
 
.6  Minimum length in accordance with manufacturer's recommendations to suit offset, 

provide adequate vibration isolation or allow for expansion of piping systems.  
 

2.2       ANCHORS AND GUIDES    

 
 .1  Anchors:  

.1  Provide for use with expansion joints and flexible hose expansion compensators. 

.2  Fasten to structural steel, concrete walls or ceiling.  
 

.2  Alignment guides:  
.1  Provide for use with expansion joints and flexible hose expansion compensators. 
.2  To accommodate specified thickness of insulation.  
.3  Vapour barriers, jackets to remain uninterrupted.  

 
Part 3 

 
 Execution 

3.1       INSTALLATION    

 
 .1  Install expansion joints and flexible connections in accordance with manufacturer's 

instructions.  
 
.3  Install pipe anchors and guides as indicated. Anchors to withstand 150% of axial thrust.  
 
.4  Install flexible connections, expansion joints, and flexible hose expansion compensators 

where indicated on drawings.  
 
.5  Provide flexible hose connections on inlets and outlets of pumps.  
 
.6  Provide flexible hose connections on all piping connections of reheat coils.  
 

  
END OF SECTION 
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Part 1 General 

 
 

1.1       REFERENCES    

 
 .1  ANSI/ASME B40.100, Gauges-Pressure, Indicating Dial Type-Elastic Element.  

 
.2  CAN/CGSB-14.4, Thermometers, Liquid-in-Glass, Self Indicating, Commercial/Industrial 

Type.  
 
.3  CAN/CGSB-14.5, Thermometers, Bimetallic, Self-Indicating, Commercial/Industrial Type. 
 
.4  All references to be the latest edition.  
 

1.2       SHOP DRAWINGS AND PRODUCT DATA    

 
 .1  Submit shop drawings and product data in accordance with 20 05 01 - Mechanical 

General Requirements.  
 
.2  Submit manufacturer's product data for following items:  

.1  Thermometers.  

.2  Pressure gauges.  

.3  Stop cocks.  

.4  Syphons.  

.5  Wells.  
 

Part 2 

 
 Products 

2.1       GENERAL    

 
 .1  Design point to be at mid point of scale or range.  

 
2.2       DIRECT READING THERMOMETERS    

 
 .1  Industrial, digital variable angle type: to CAN/CGSB 14.4 or CAN/CGSB 14.5.  

.1  Acceptable material: Weiss model DVu35.  
 

2.3       THERMOMETER WELLS    

 
 .1  Copper pipe: copper or bronze.  

 
.2  Steel pipe: stainless steel.  
 

2.4       PRESSURE GAUGES    

 
 .1  114mm (4.5 in.) dial type: to ANSI/ASME B40.1, Grade 2A, stainless steel bourdon tube 

having 0.5% accuracy full scale unless otherwise specified.  
.1  Acceptable manufacturers: Trerice, Weiss.  
 

.2  Provide:  
.1  Siphon for steam service.  
.2  Snubber for pulsating operation.  
.3  Diaphragm assembly for corrosive service.  
.4  Gasketed pressure relief back with solid front.  
.5  Bronze stop cock.  
.6  Oil filled for high vibration applications.  
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Part 3 

 
 Execution 

3.1       GENERAL    

 
 .1  Install so they can be easily read from floor or platform. If this cannot be accomplished, 

install remote reading units.  
 
.2  Install between equipment and first fitting or valve.  
 

3.2       THERMOMETERS    

 
 .1  Install in wells on all piping. Provide heat conductive material inside well.  

 
.2  Install in locations as indicated and on inlet and outlet of:  

.1  Domestic hot water generators and storage tanks.  

.2  Inlet and outlet of boilers.  

.3  Heat exchangers.  

.4  Inlet and outlet chillers.  

.5  Water heating and cooling coils (excluding fan coils and unit ventilators).  
 

.3  Install wells as indicated only for balancing purposes.  
 
.4  Use extensions where thermometers are installed through insulation.  
 

3.3       PRESSURE GAUGES    

 
 .1  Install in following locations:  

.1  Ahead of strainers for pumps.  

.2  Inlet and outlet of pumps.  

.3  In other locations as indicated.  

.4  Upstream and downstream of PRV's on water make-up assemblies.  

.5  Inlet and outlet of heat exchangers.  

.6  Inlet and outlet of chiller evaporator.  
 

.2  Install gauge cocks for balancing purposes, elsewhere as indicated.  
 
.3  Use extensions where pressure gauges are installed through insulation.  
 

3.4       NAMEPLATES    

 
 .1  Install engraved lamicoid nameplates as specified in Section 20 05 54 - Mechanical 

Identification, identifying medium. 
 

 

END OF SECTION 
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Part 1 General 
 

 

1.1       CODES    

 
 .1  Perform work in accordance with the following:  

.1  NFPA 10, Portable Fire Extinguishers.  

.2  Ontario Fire Code Part 6.  

.3  All references to be the latest edition.  
 

1.2       RELATED WORK    

 
 .1  Painting: Section 20 05 01 - Mechanical General Requirements.  

 
1.3       SHOP DRAWINGS AND PRODUCT DATA    

 
 .1  Submit shop drawings and product data in accordance with Section 20 05 01 - 

Mechanical General Requirements.  
 

1.4       MAINTENANCE DATA    

 
 .1  Provide maintenance data for incorporation into manual specified in Section 20 05 01 - 

Mechanical General Requirements.  
 

Part 2 
 

 Products 

2.1       MULTI-PURPOSE DRY CHEMICAL EXTINGUISHERS    

 
 .1  Stored pressure rechargeable type with hose and shut-off nozzle, ULC labeled for A, B 

and C class protection.  
 
.2  FE-1: semi-recessed mounted inside cabinet.  

.1  Size: 2.25kg (5 lb.).  

.2  Rating: 3A, 40 BC.  

.3  Standard of Acceptance: Wilson Cousins, model ABC-050WH, National Fire 
Equipment SF-ABC340.  

.4  Cabinet: Type 1 or 3: semi-recessed canopy type for walls thinner than 150mm 
(6 in.).  

 
.3  FE-2: surface mounted on bracket.  

.1  Size: 2.25 kg (5 lb.).  

.2  Rating: 3A, 40 BC.  

.3  Standard of Acceptance: Wilson Cousins, model ABC-050WH, National Fire 
Equipment model SF-ABC340.  

 
2.2       EXTINGUISHER BRACKETS    

 
 .1  Type recommended by extinguisher manufacturer.  

 
2.3       CABINETS    

 
 .1  Flush or semi-recessed type, constructed of 1.6mm (16 Ga.) thick steel, with window 

panel in door and latching device.  
 
.2  Cabinet to maintain fire resistive rating of construction in which they occur.  
 
.3  Finish:  
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.1  Tub: prime coated.  

.2  Door and frame: Prime coated.  
 

.4  Standard of Acceptance:  
.1  Type 1: National Fire Equipment model 102RS. 
.2  Type 2: National Fire Equipment model 102F. 
 

.5  Wilson Cousins accepted alternate.  
 

2.5       IDENTIFICATION    

 
 .1  Identify extinguishers in accordance with recommendations of NFPA 10 and OFC.  

 
.2  Attach tag or label to extinguishers, indicating month and year of installation. Provide 

space for service dates.  
 

Part 3 

 
 Execution 

3.1       INSTALLATION    

 
 .1  Mount extinguishers in cabinets on brackets with top of extinguisher at 1200mm (48 in.) 

above finished floor.  
 
.2  Install portable fire extinguishers in the following areas:  

.1  As indicated on drawings.  
 

3.2       SERVICE  

 
 .1  Provide initial servicing for all extinguishers installed at occupancy. Provide inspection tag 

with servicing dated punched out. Date of punched tag to match date of Occupancy. 
  

END OF SECTION 
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Part 1 General 
 

 

1.1       REFERENCES    

 
 .1  ANSI/ASME B16.15, Cast Copper Alloy Threaded Fittings: Classes 125 and 250.  

 
.2  ANSI B16.18, Cast Copper Alloy Solder Joint Pressure Fittings.  
 
.3  ANSI/ASME B16.22, Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings.  
 
.4  ANSI/ASME B16.24, Copper Alloy Pipe Flanges and Fittings: Classes 150, 300, 600, 

900, 1500 and 2500.  
 
.5  ASTM B88, Specification for Seamless Copper Water Tube (Metric).  
 
.6  CSA B242, Grooved and Shoulder Type Mechanical Pipe Couplings.  
 
.7  MSS-SP-67, Butterfly Valves.  
 
.8  MSS-SP-80, Bronze Gate, Globe, Angle and Check Valves.  
 

1.2       PRODUCT DATA    

 
 .1  Submit product data in accordance with Section 20 05 01 - Mechanical General 

Requirements.  
 
.2  Submit data for following:  

.1  Valves  
 

1.3       MAINTENANCE DATA    

 
 .1  Provide maintenance data for incorporation into manual specified in Section 20 05 01 - 

Mechanical General Requirements.  
 

Part 2 

 
 Products 

2.1       PIPING    

 
 .1  Domestic hot, cold and recirculation systems, within building.  

.1  Above ground: copper tube, hard drawn, type L: to ASTM B88M.  

.2  Buried or embedded: copper tube, soft annealed, type K: to ASTM B88M, in long 
lengths and with no buried joints.  

 
2.2       FITTINGS    

 
 .1  Copper alloy pipe flanges and flanged fittings, Class 150: to ANSI B16.24.  

 
.2  Cast copper alloy threaded fittings, Class 125: to ANSI/ASME B16.15.  
 
.3  Cast copper, solder type: to ANSI B16.18.  
 
.4  Wrought copper and copper alloy, solder type: to ANSI/ASME B16.22. 
 

2.3       JOINTS    

 
 .1  Rubber gaskets, 1.6mm (1/16 in.) thick: to ANSI/AWWA C111/A21.11.  



     
Municipality of North Grenville Domestic Water Piping - Copper     Section 22 11 18 
Pool House   Page 2 
211-09894-00     
 

   

 
.2  Bolts, nuts, hex head and washers: to ASTM A307, heavy series.  
 
.3  Solder: lead free solder containing less than 0.2% lead in accordance with ASTM B32 

"solder metal".  
 
.4  Teflon tape: for threaded joints.  
 
.6  Dielectric connections between dissimilar metals: dielectric fitting to ASTM F492, 

complete with thermoplastic liner.  
 

2.4       VALVES GENERAL    

 
 .1  The following manufacturers are standard of acceptance:  

.1  Crane  

.2  Jenkins  
 
.2 All other brands of valves installed under this Contract will be identified for removal and 

replacement with specified valves prior to issuing Substantial Completion. 
 

 
2.5       GLOBE VALVES    

 
 .1  NPS 2 and under, soldered.  

.1  To MSS SP-80, Class 150, 1034 kPa (150 psi) bronze body, renewable 
composition disc, screwed over bonnet.  

.2  Lockshield handles: as indicated. 
 

.2  NPS 3 and under, screwed:  
.1  To MSS SP-80, Class 125, 860 kPa (125 psi) bronze body, screwed over bonnet, 

renewable composition disc.  
.2  Lockshield handles: as indicated.  

 
2.6       SWING CHECK VALVES    

 
 .1  NPS 3 and under, soldered or threaded ends.  

.1  To MSS SP-80, Class 150, 1304 kPa (150 psi) bronze body, bronze swing disc, 
screw in cap, regrindable seat.  

.2  Standard of acceptance: Crane 1342.  
 

.2  NPS 4 and over, flanged:  
.1  To MSS SP-71, Class 125, 860 kPa (125 psi), cast iron body, flat flange faces, 

regrind renewable seat, bronze disc, bolted cap.  
 

2.7       BALL VALVES    

 
 .1  NPS 3 and under:  

.1  2 piece standard port to MSS SP-80, Class 150, 2758 kPa (400 psi) WOG 
bronze body, stainless steel ball, PTFE Packing, PTFE seal, and steel lever 
handle, soldered or threaded ends.  

 
2.8       BUTTERFLY VALVES    

 
 .1  NPS 4 and over, lug style.  

.1  To MSS SP-67, Class 200.  
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.2  Cast iron body, ductile iron chrome plated disc, stainless steel stem, EPT liner.  

.3  NPS 4-6 lever operated; NPS 8 and over gear operated.  

.4  Valves above 1.8m (6 ft.) to have chain operators.  
 

2.9       CIRCUIT BALANCING VALVES    

 
 .1  NPS 2 and under: Manual externally adjustable bronze copper alloy body globe style 

balancing valve with shut-off, nylon handle wheel and protective cap, PTFE seat, stuffing 
box gasket and flow measuring ports. Solder or threaded.  
.1  L/s (GPM) Range.  
.2  Pressure Range.  
.3  Standard of Acceptance:  

.1  Armstrong CBV.  
 

.2  Provide prefabricated and formed removable insulation covers for valves complete with 
vapour barrier and PVC jacket.  

 
Part 3 

 
 Execution 

3.1       INSTALLATION    

 
 .1  Install in accordance with Ontario Building Code Part 7 Plumbing and local authority 

having jurisdiction.  
 
.2  Cut square, ream and clean tubing and tube ends, clean recessed of fittings and 

assemble without binding.  
 
.3  Assemble all piping using fittings manufactured to ANSI standards.  
 
.4  Install tubing close to building structure to minimize furring, conserve headroom and 

space. Group exposed piping and run parallel to walls.  
 
.5  Install CWS piping below and away from HWS and HWR and all other hot piping so as to 

maintain temperature of cold water as low as possible.  
 
.6  Connect to fixtures and equipment in accordance with manufacturers instructions unless 

otherwise indicated.  
 
.7  Buried tubing:  

.1  Lay in well compacted washed sand in accordance with AWWA Class B bedding. 

.2  Bend tubing without crimping or constriction. Minimize use of fittings. 
 
.8  Piping installed through or within masonry walls shall be protected with polywrap so that 

the piping does not come in contact with concrete. This includes all insulated piping. 
 

3.2       VALVES    

 
 .1  Isolate equipment, fixtures and branches with ball valves.  

 
.2  Balance recirculation system using balancing valves. Mark settings and record on as-built 

drawings on completion.  
 

3.3       PRESSURE TESTS    

 
 .1  Conform to requirements of Section 20 05 01 – Mechanical General Requirements.  
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.2  Test pressure: greater of 1½ times maximum system operating pressure or 860 kPa (125 
psi).  

 
.3  Test in accordance with Ontario Building Code.  
 

3.4       DISINFECTION    

 
 .1  Flush out, disinfect and rinse system to requirements of authority having jurisdiction.  

 
.2  Upon completion, provide laboratory test reports on water quality for Consultant review.  
 
.3  Provide necessary chemicals and equipment and disinfect system to requirements of the 

Ontario Building Code. Disinfection shall be in accordance with the procedures outlined in 
Appendix item A-7.6.2.8.(1) Flushing and Disinfecting Water Services Pipes, in the 2012 
Ontario Building Code and supplemented as follows:  

 
.1  All lines shall be disinfected, including distribution lines within building and 

including lines smaller than 100mm (4 in.) in diameter.  
.2  Free chlorine residual at ends of lines after disinfection to be greater than 

0.05mg/L.  
.3  The Contractor shall carry out three consecutive tests of water samples (24 

hours apart or greater) at all remote points of system for E-coli, total coliform, and 
heterotrophic plate count. Results shall show zero presence, and results shall be 

  reviewed and accepted by Consultants.  
.4  Contractor shall repeat the above disinfection procedures until satisfactory test 

results are received and accepted by the Consultant.  
 

  
END OF SECTION 
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Part 1 General 
 

 

1.1       CODES AND REFERENCES    

 
 .1  Do work and material to be in accordance with the following:  

.1  ANSI B16.21, Nonmetallic Flat Gaskets for Pipe Flanges.  

.2  ANSI B18.2.1, Square and Hex Bolts and Screws.  

.3  ASTM A47M, Specification for Ferritic Malleable Iron Castings.  

.4  CAN/CSA B149.1, Natural and Propane Gas Installation Code as amended by 
the Technical Standard and Safety Act 2000 and accompanying document 
entitled "The Gaseous Fuels Code Adoption Documents."  

.5  Technical Standards and Safety Act 2000, Ontario Regulation 212/01 and 
accompanying attached document entitled, "The Gaseous Fuels Code Adoption 
Document."  

.6  CSA W47.1-09(R2019), Certification of Companies for Fusion Welding of Steel 
Structures.  

.7  ANSI/ASME B16.5, Pipe Flanges and Flanged Fittings.  

.8  ASTM A53, Specification for Pipe, Steel, Black and Hot-Dipped, Zinc Coated, 
Welded and Seamless.  

.9  References shall be the latest update version.  
 

1.2       PRODUCT DATA    

 
 .1  Submit product data in accordance with Section 20 05 01 – Mechanical General 

Requirements.  
.1  Valves.  
.2  Pressure reducing valves.  

 
1.3       MAINTENANCE DATA    

 
 .1  Provide maintenance data for incorporation into manual specified in Section 20 05 01 – 

Mechanical General Requirements.  
 

Part 2 

 
 Products 

2.1       PIPE    

 
 .1  Steel pipe: to ASTM A120 ASTM A53, Schedule 40, seamless as follows:  

.1  NPS 1/2 to 2, screwed.  

.2  NPS 2 1/2 and over, plain end.  
 

2.2       JOINTING MATERIAL    

 
 .1  Screwed fittings: pulverized lead paste.  

 
.2  Welded fittings: to CSA W47.1.  
 
.3  Flange gaskets: to ANSI B16.21 or ANSI B16.20, non-metallic flat.  
 

2.3       FITTINGS    

 
 .1  Steel pipe fittings, screwed, flanged or welded:  

.1  Malleable iron: screwed, banded, Class 150.  

.2  Steel pipe flanges and flanged fittings: to ANSI B16.5.  

.3  Steel butt-welding fittings.  

.4  Unions: malleable iron, brass to iron, ground seat, to ASTM A47M.  
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.5  Bolts and nuts: to ANSI B18.2.1.  

.6  Nipples: Schedule 40, to ASTM A53.  
 

2.4       VALVES    

 
 .1  Isolating: CGA Code approved, ball valve.  

 
.2  Pressure reducing regulator:  

.1  Self-operating spring loaded with NPT or class 125 flat face flange connection, 
cast iron body, aluminum seat ring and cage, nitrile valve disc and o-ring, 
stainless steel stem and stem sleeve, steel diaphragm plate, and rain proof vent. 

.2  Operating Range:  
.1  Inlet pressure: As indicated.  
.2  Outlet pressure: As indicated.  

.3  Capacities (SCFH): as indicated on drawings. Orifice sizes and spring types shall 
be selected to suit actual pressure drops in piping systems and actual inlet 
pressures.  Contractor shall determine final sizing of pressure regulators based 
on final piping installation and pressure drops and shall select regulators to suit 
final pressures. 

.4  Venting capacity of reducing valve to be suitable to vent valve with valve failing in 
full open position, and suitable to reduce downstream pressure to a level 
sufficient to protect equipment.  

 
Part 3 

 
 Execution 

3.1       PIPING    

 
 .1  Install in accordance with applicable Provincial Codes.  

 
.2  Install in accordance with CAN/CSA-B149.1.  
 
.3  Assemble piping using fittings manufactured to ANSI standards.  
 
.4  Connect to equipment in accordance with manufacturer's instruction unless otherwise 

indicated.  
 
.5  Slope piping down in direction of flow to low points.  
 
.6  Install drip points:  

.1  At all low points in piping system.  

.2  At each connection to equipment.  
 

.7  Use eccentric reducers at pipe size change installed to provide positive drainage.  
 
.8  Provide clearance for access and for maintenance.  
 
.9  Ream pipes, clean scale and dirt, inside and out.  
 
.10  Install piping to minimize pipe dismantling for equipment removal.  
 
.11  Paint all exposed gas piping yellow.  
 
.12  Label gas piping as described in Section 20 05 54 - Identification.  
 
.13  Piping:  

.1  Install and test piping in strict accordance with Provincial Acts and Regulations, 
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together with any local rules and regulations which are applicable.  
.2  Weld, vent and protect concealed or buried piping in accordance with 

requirements of local Gas Company. Do not make installation until approval is 
obtained from Gas Company.  

 
3.2       VALVES    

 
 .1  Install valves with stems upright or horizontal unless otherwise accepted by Consultant.  

 
.2  Install valves at all branch take-offs to isolate each piece of equipment.  
 
.3  Install emergency gas shut-off valves in accordance with manufacturers instructions and 

applicable code.   
 

3.3       TESTING    

 
 .1  Test system in accordance with CAN/CSA-B149.1.  

 
3.4       PURGING    

 
 .1  Purge after pressure test in accordance with CAN/CSA-B149.1.  

 
3.5       GAS REGULATOR    

 
 .1  Provide natural gas pressure regulators to equipment at locations shown on drawings.  

 
.2  Regulators shall be sized to handle the total gas demand served by the regulator and 

reducing the line pressure as required.  
 
.3  Pipe regulator vent lines to the exterior when installed inside the building.  
 

3.6       EQUIPMENT    

 
 .1  Provide natural gas supply to each equipment as required complete with isolating valves, 

union, and drip pocket leg.  
  

3.7       INSPECTION  

 
 .1  Contractor shall apply and have the Technical Standards and Safety Authority or local 

gas utility authority inspect gas system installation. Contractor shall pay all fees for 
inspections by T.S.S.A. or local utility. Contractor shall provide T.S.S.A. or local utility 
inspection report to Consultant and include in O & M Manual.  

  
 

END OF SECTION 
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Part 1 General 

 
 

1.1       REFERENCES    

 
 
 
 
 
 
1.2 

 

 

 

 

 

 

 

 

1.3 

.1  CAN/CSA-B181.2, PVC Drain, Waste and Vent Pipe and Pipe Fittings. 
 
.2 CAN/CSA-B182.1, Plastic Drain and Sewer Pipe and Pipe Fittings. 
 
 PRODUCT DATA 
 
.1 Submit product data in accordance with Section 20 05 01 – Mechanical General 

Requirements. 
 .1 Piping. 
 .2 Couplings. 
 .3 Firestopping devices. 
 
 MAINTENANCE DATA 
 
.1 Provide maintenance data for incorporation into manual specified in Section 20 05 01 – 

Mechanical General Requirements. 
 

Part 2 

 
 Products 

2.1       PIPING AND FITTINGS    

 
 .1  Plastic piping shall be used in the following applications: 

 .1 Buried applications for sanitary, storm and vent. 
 .2 Above ground applications for sanitary, storm and vent piping, with exception of 

plenum spaces and vertical shafts.  Above ground plastic piping to be PVC DWV 
and listed by ULC to have a maximum flame spread no greater than 25 and a 
smoke developed classification not exceeding 50 when tested in accordance with 
CAN/ULC S102.2.  Provide certified firestopping devices where plastic piping 
penetrates fire separations.  The firestopping devices shall be certified to the 
Standard CAN4-S115. 

 
.2 Materials to conform to: 
 .1 CAN/CSA-B181.2. 
 .2 CAN/CSA-B182.1. 
 
.3 Standard of Acceptance: IPEX System XFR. 
 
.4 The use of acrylonitrile-butadiene-styrene (ABS) piping is not acceptable. 
 

2.2       JOINTS 

 
 .1  Solvent weld for PVC: to CSA-B181.2. 

 
.2 The VOC content of adhesives and sealants used in the interior of the building envelope 

must be less that the VOC content limits of SCAQMD Rule #1168.  
 .1 Subcontractor to provide cut sheets, Material Safety Data Sheets, signed 

attestations or other official literature form manufacturers clearly identifying 
product emission rates. Documentation showing amount (in gallons) of each 
material used should also be provided. 

 
2.3       FIRE STOP DEVICES FOR PVC PLASTIC PIPE  
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 .1  On all PVC piping where piping passes through a fire rated wall or ceiling. 
 .1 Certified to CAN4-S115. 
 .2 Acceptable material: 3M fire barrier plastic pipe device. 
 .3 Rated to maintain rating of penetrated wall – refer to architectural drawings for 

wall ratings. 
 

Part 3 

 
 Execution 

3.1       INSTALLATION    

 
 .1  Install and test in accordance with Ontario Building Code Part 7 Plumbing and local 

authority having jurisdiction. 
 
.2  Install buried pipe on 150mm (6 in.) bed of washed clean sand or granular ‘A’ shaped to 

accommodate fittings, to line and grade as indicated.  Backfill with same material. 
 
.3  Support of piping to be in accordance with O.B.C. Part 7.  Spacing of supports shall not 

exceed loading for structural systems. 
 
.4  Manufacturer’s representative shall review installation prior to concealment and provide 

written certification that piping installation and firestopping in installed correctly and as 
per ULC listings.  

 
  

END OF SECTION 
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Part 1 General 
 

 

1.1       REFERENCES    

 
 .1  CAN/CSA-B181.2, PVC Drain, Waste and Vent Pipe and Pipe Fittings.  

 
.2  CAN/CSA-B182.1, Plastic Drain and Sewer Pipe and Pipe Fittings.  
 

Part 2 

 
 Products 

2.1       PIPING AND FITTINGS    

 
 .1  Plastic piping shall be used in the following applications:  

.1 For buried only sanitary, storm and vent piping.  
 

.2  Materials to conform to:  
.1  CAN/CSA-B181.2.  
.2  CAN/CSA-B182.1.  
 

.3 Standard of Acceptance: IPEX System 15. 
 
.4 The use of acrylonitrile-butadiene-styrene (ABS) piping is not acceptable. 
 

2.2       JOINTS    

 
 .1  Solvent weld for PVC: to CSA-B181.2.  

 
Part 3 

 
 Execution 

3.1       INSTALLATION    

 
 .1  Install and test in accordance with Ontario Building Code Part 7 Plumbing and local 

authority having jurisdiction.  
 
.2  Install buried pipe on 150mm (6 in.) bed of washed clean sand or granular 'A' shaped to 

accommodate fittings, to line and grade as indicated. Backfill with same material.  
 

  
END OF SECTION 
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Part 1 General 
 

 

1.1       REFERENCES    

 
 .1  CSA 4.3, Gas Water Heaters – Volume III, Storage Water Heaters with Input Ratings 

Above 75,000 BTU per hour, Circulations and Instantaneous.  
 
.2  CAN/CSA-B149.1, Natural Gas Installation Code.  
 
.3  CSA B51, Boiler, Pressure Vessel, and Pressure Piping Code.  
 
.4  References shall be the latest update version.  
 

1.2       SHOP DRAWINGS    

 
 .1  Submit shop drawings in accordance with Section 20 05 01 – Mechanical General 

Requirements. 
 
.2  Indicate:  

.1  Equipment, including connections, fittings, control assemblies and ancillaries, 
identifying factory and field assembled.  

 
1.3       MAINTENANCE DATA AND INSTRUCTIONS    

 
 .1  Provide maintenance data for incorporation into manual specified in Section 20 05 01 – 

Mechanical General Requirements.  
 
.2  A manufacturer’s representative shall provide 4 hours of operation and maintenance 

instruction to building staff on site.  
 

1.4       WARRANTY    

 
 .1  The contractor shall warrant that the domestic hot water heaters shall be covered by the 

manufacturers limited warranty in accordance with GC24, but for three years. All other 
parts shall be guaranteed for 1 year.  

 
Part 2 

 
 Products 

2.1       NATURAL GAS FIRED DOMESTIC WATER HEATERS    

 
 .1  The water heaters shall have a gas input, recovery liters (gallons) per hour from 4°C to 

60°C (40°F to 140°F), and a storage capacity as indicated in schedule.  
 
.2  The condensing type heater shall operate at a minimum of 96% thermal efficiency when 

tested to ANSI Z21.10.3 "Gas Water Heaters." The heater's thermal efficiency and 
standby losses shall exceed current ASHRAE 90.1 standards.  

 
.3  Storage Tank  

.1  The tank shall be constructed in accordance with Section IV of the ASME code, 
pressure tested for 1034 kPa (150 psi) operating pressure.  

.2  The vessel shall be constructed of steel.  
 

.4  Lining  
.1  After the tank is completely fabricated and all welding is completed, the vessel 

shall be chemically cleaned and lined with a continuous, nonporous, ceramic 
porcelain. The lining shall be applied continuously to the interior of the tank with 
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no discontinuities.  
 

.5  Gas Burner  
.1  Combustion will be provided by a power burner, preset to provide a turbulent jet 

flame that shoots down the combustion chamber in a spiral action. The 
condensing flue coil shall be coated on the flue gas side with an acid resistant 
glass lining.  

.2  The gas burner will meet the specifications required by CSA 4.3 and CGA 
certified.  

.3  The control shall be an integrated solid state temperature and ignition control 
device with integral diagnostics, LED fault display capability and a digital display 
of temperature settings.  

.4  The heater(s) shall be suitable for sealed combustion direct venting with 100mm 
(4 in.) diameter PVC air intake pipe and 100mm (4 in.) diameter PVC exhaust 
pipe.  

.5  The use of concentric venting is acceptable and shall be as per the 
manufacturer’s written installation instructions.  

 
.6  Standard Safety Controls  

.1  The heater shall be equipped with:  
.1  An ASME rated temperature and pressure relief valve.  
 

.7  The heater will be completely packaged, requiring only hookup for electrical power, gas, 
plumbing, and venting. The heater shall be foam insulated jacketed with field 
replaceable, enameled steel panel.  

 
.8  Provide manufacturer’s condensate neutralization kit.  
 
.9  All electrical components are to be UL listed or recognized and CSA certified.  
 
.10  Standard of Acceptance:  

.1  Refer to schedule on drawings.  
 

Part 3 

 
 Execution 

3.1       INSTALLATION    

 
 .1  Install in accordance with manufacturer's recommendations and authority having 

jurisdiction.  
 
.2  Pipe pressure reliefs and condensate drains to funnel floor drain.  
 
.3  Install natural gas fired domestic water boilers in accordance with CAN/CGA-B149.1.  
 
.4  Manufacturer's factory trained, certified Engineer to start up and commission DHW 

heaters and provide written confirmation that the hot water system is installed properly 
  and operating correctly.  
 
.5  Provide direct venting of combustion air piping. Size of combustion air ducting shall be 

as recommended by manufacturer. Thermally insulate combustion air duct to the 
  requirements of Section 20 07 13 – Thermal Insulation for Ducting.  
 
.6  Install vent connection from boiler as per manufacturer's directions. Vent type and size 

as required for category of gas appliance and type of burner.  
 
.7  Install and wire all low voltage wiring between hot water heaters and external devices 
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such as power venter. All line voltage interconnecting wiring shall be provided by 
Division 26. Coordinate with Division 26 for line voltage interconnecting wiring 
requirements.  

 
  

END OF SECTION 
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Part 1 General 
 

 

1.1       REFERENCES    

 
 .1  ASTM A126, Specification for Gray Iron Castings for Valves, Flanges and Pipe Fittings.  

 
.2  ASTM B62, Specification for Composition Bronze or Ounce Metal Castings.  
 
.3  CAN/CSA-B64 Series, Backflow Preventers and Vacuum Breakers.  
 
.4  CAN/CSA-B79, Commercial and Residential Drains and Cleanouts. 
 
.5  CSA-B356, Water Pressure Reducing Valves for Domestic Water Supply Systems.  
 
.6  PDI-G101, Testing and Rating Procedure for Grease Interceptors with Appendix of Sizing 

and Installation Data.  
 
.7  PDI-WH201, Water Hammer Arresters.  
 
.8  Ontario Building Code Part 7.  
 

1.2       SUBMITTALS    

 
 .1  Submit shop drawings and product data in accordance with Section 20 05 01 - 

Mechanical General Requirements.  
 
.2  For shop drawings, indicate dimensions, construction details and materials for all 

materials specified in this section.  
 
.3  For product data, indicate dimensions, construction details and materials for all items 

specified herein.  
 

1.3       MAINTENANCE DATA    

 
 .1  Provide maintenance data for incorporation into manual specified in Section 20 05 01 - 

Mechanical General Requirements.  
 
.2  Data to include:  

.1  Description of plumbing specialties and accessories, giving manufacturers name, 
type, model, year and capacity.  

.2  Details of operation, servicing and maintenance.  

.3  Recommended spare parts list.  
 

Part 2  Products 

 
2.1       FLOOR DRAINS    

 
 .1  Floor drains and trench drains: to CAN/CSA-B79.  

 
.2  Floor drains to have trap primer tapping.  
 
.3  Provide surface membrane clamping collars on floor drains in areas with membrane 

floors.  
 
.4  FD-1: General areas; general duty; lacquered cast iron body, adjustable head, 150mm (6 

in.) diameter nickel bronze strainer, integral seepage pan, and trap primer tapping.  
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.1  Standard of Acceptance: Watts FD-200-A, 
.1  Accepted Alternates: Josam, Jay R. Smith, Wade, Zurn.  
.2  Provide surface membrane clamping collars (-FC) in areas with 

membrane floors.  
 

.4  FD-2: General areas; general duty; lacquered cast iron body, adjustable head, 150mm (6 
in.) diameter nickel bronze strainer, integral seepage pan, and trap primer tapping.  
.1  Standard of Acceptance: Watts FD-200-A, 100 mm (4 in.) outlet. 

.1  Accepted Alternates: Josam, Jay R. Smith, Wade, Zurn.  

.2  Provide surface membrane clamping collars (-FC) in areas with 
membrane floors.  

 
.5  FFD-1: General areas: Oval top funnel floor drain with lacquered all cast iron body, 

adjustable round sating nickel strainer and 225 x 100 x 88 mm (9 in. x 4 in. x 3.5 in.) 
elongated funnel, trap primer tapping.  
.1  Standard of Acceptance: Watts FD-200-EG.  
.2  Accepted Alternates: Josam, Jay R. Smith, Wade, Zurn. 
 

.6  HD-1: Hub Drain: General areas single pipe hub drain with bronze body double drainage 
weepholes and adjustable satin nickel bronze hub.  
.1  Standard of Acceptance: Watts FD-200-DD.  
.2  Accepted Alternates: Josam, Jay R. Smith, Wade, Zurn. 

 
2.2       CLEANOUTS    

 
 .1  Cleanout plugs: epoxy coated heavy cast iron male ferrule with brass screws and 

threaded brass or bronze plug. Sealing with caulked lead seat or neoprene gasket.  
.1  Standard of Acceptance: Watts CO-200-R.  
.2  Accepted Alternates: Josam, Jay R. Smith, Wade, Zurn.  
.3  Provide surface membrane clamping collars in areas with membrane floors.  

.1  Standard of Acceptance: Watts CO-200-RFC7.  
 

.2  Stack Cleanout: cast iron fitting with cover complete with gasket and stainless steel 
hardware for use on cast iron pipe or copper DWV with threaded plug.  

 
.3  Access covers:  

.1  Refer to Section 20 05 01 - Mechanical General Requirements item 17, Access 
Doors for specific types required for gypsum board walls, ceilings and concrete 
walls.  

.2  Floor access: epoxy coated cast iron body and frame with adjustable secured 
nickel bronze top:  
.1  Plugs: bolted bronze with neoprene gasket.  
.2  Round cover for unfinished concrete floors: nickel bronze gasket.  

.1  Standard of Acceptance: Watts CO-200-R.  
.3  Round cover for tile and linoleum floors: polished nickel bronze with 

recessed cover for linoleum or tile infill.  
.1  Standard of Acceptance: Watts CO-200-T.  

.4  Round cover for carpeted floors: polished nickel bronze with deep flange 
cover for carpet infill, complete with carpet retainer.  
.1  Standard of Acceptance: Ancon CO-200-RC.  

.5  Provide surface membrane clamping collars in areas with membrane 
floors.  

.1  Standard of Acceptance: Watts CO-200-RFC7.  

.6  Accepted Alternates: Josam, Jay R. Smith, Wade, Zurn. 
 

2.3       NON FREEZE WALL HYDRANTS    
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 .1  WH-1 bronze quarter turn non freeze automatic draining hydrant with stainless steel face, 

hose connection, integral vacuum breaker and dual check valve, cylinder lock key, wheel 
handle and stainless steel box with full 180° cover opening.  

 
.2  Standard of Acceptance: Jay R. Smith 5519-CL.  
 
.3  Acceptable Alternates: Josam, Wade, Watts, Zurn. 
 
.4  Provide two keys for each WH-1.  
 

2.4       WATER HAMMER ARRESTORS    

 
 .1  Hard drawn copper construction, piston type: to PDI-WH 201.  

 
.2  Standard of Acceptance: Watts SG-Series. 
 
.3  Acceptable Alternates: Amtrol, Jay R. Smith, Wade, Zurn.  
 
.4  Size and capacity as indicated on drawings.  
 

2.5       BACK FLOW PREVENTERS    

 
 .1  To CAN/CSA-B64 Series.  

 
.2  Type A: Dual check valve assembly for low hazard, direct connection continuous 

pressure with quarter turn ball valves.  
.1  Standard of Acceptance: Watts LF007QT.  
 

.3  Type B: Reduced pressure zone backflow preventer for high hazard, direct connection 
continuous pressure with quarter turn ball valves.  
.1  Standard of Acceptance: Watts LF009M1-QT-S with 909AG air gap.  
 

.4  Type C: Reduced pressure zone backflow preventor for low hazard direct connection 
continuous pressure with quarter turn ball valves.  
.1  Standard of Acceptance: Watts LF909-QT-HW.  
 

.5  Type D: Specialty backflow preventers with intermediate atmospheric vent.  
.1  Standard of Acceptance: Watts LF9D.  
 

.6  Refer to Part 3 - Execution for location of each type.  
 
.7      Main building backflow preventer for domestic water and sprinklers may be as per the 

municipality’s requirements. Contact municipality for specific requirements for these 
backflow preventers and to purchase said backflow preventers. 

 
2.6       VACUUM BREAKERS    

 
 .1  To CAN/CSA-B64 Series.  

 
.2  Type E: Hose connection vacuum breaker:  

.1  Standard of Acceptance: Watts LF8 & LFF8.  
 

.3  Type F: Pressure type vacuum breakers for high hazard continuous pressure with quarter 
turn ball valves.  
.1  Standard of Acceptance: Watts LF008PCQT.  
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.4  Type G: Spill resistant atmospheric type anti-syphon vacuum breaker.  

.1  Standard of Acceptance: Watts LF289.  
 

.5  Refer to Part 3 - Execution for location of each type.  
 

2.7       WATER METERS    

 
 .1  Supplied and installed by Div. 20 Contractor.  

 
.2  Contractor shall contact local municipality to verify compliance of water meter, strainer, 

lockable shut-off and main backflow preventers for incoming water and fire (sprinkler) 
services. 

 
2.8       TRAP SEAL PRIMERS    

 
 .1  Solenoid valve and supply controlled by electronic timer mechanism.  Assembly to be 

mounted in a steel cabinet complete with isolation valve and backflow preventer.  
 
.2  Standard of Acceptance: Precisions Plumbing Products PT Series.  Size to suit 

connected drains. 
 

2.9      STRAINERS    

 
 .1  860 kPa (125 psi), Y type with 20 mesh, monel, bronze or stainless steel removable 

screen.  
 
.2  NPS 2 and under, bronze body, screwed ends, with brass cap.  

.1  Standard of Acceptance: Watts LF777 series.  
 

.3  NPS 2 1/2 and over, cast iron body, flanged ends, with bolted cap.  
.1  Standard of Acceptance: Watts LF77F series.  
 

.4  Alternates accepted.  
 

2.10      PLUMBING ROOF FLASHINGS    

 
 .1  For all plumbing vents passing through the roof: Insulated aluminum stack 

  jack flashing, thick pre-molded urethane insulation liner, EPDM base seal, and sloped 
painted deck flange. 
.1  Standard of Acceptance: Thaler SJ-45.  
 

2.12      2-WAY SOLENOID VALVE    

 
 .1  Direct acting, general service 2-way solenoid valve. Brass body, brass disc, and bronze 

seat. Electrical: 24V/1ph, class F insulation, NSF61 certified. 
.1 Standard of acceptance: Asco Red-hat 2-way solenoid valve. 
 

2.13      HOSE BIBBS AND SEDIMENT FAUCETS    

 
 .1  Bronze construction complete with integral back flow preventer, hose thread spout, 

replaceable composition disc, and chrome plated in finished areas.  
 
.2  Standard of Acceptance: Emco 10741.  
 
.3  Acceptable Alternates: Crane, Dahl, Toyo, Red & White. 
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2.14      EXPANSION TANK    

 
 .1  Butyl diaphragm suitable for 93°C (200°F) operating temperature.  

 
.2  Working pressure: as indicated.  
 
.3  Air precharged to initial fill pressure of system.  
 
.4  Provide with support brackets and seismic restraints system.  
 
.5  Acceptance Volume and Size: as indicated on drawings.  
 
.6  Size: as indicated on schedule.  
 
.7  Acceptable manufacturers:  

.1  Amtrol  

.2  Sparco  

.3  Watts  

.4  Wilkins/Zurn  
 

2.15      WATER MAKE-UP ASSEMBLY    

 
 .1  Complete with pressure gauge on inlet and outlet, pressure reducing valve, pressure 

relief valve on low pressure side and isolating valves on inlet and outlet.  
 
.2  Standard of Acceptance: Watts LF25AUB-Z3.  
 

2.16      BACKWATER VALVES    

 
 .1  Coated extra heavy cast iron galvanized body with bronze seat, revolving bronze flapper 

  and threaded cover.  
 
.2  Access:  

.1  Surface access.  

.2  Steel housing with gasketed steel cover.  

.3  Access cover depth to suit installation.  
 

Part 3 

 
 Execution 

3.1 INSTALLATION  

 
 .1  Install and test in accordance with Ontario Building Code Part 7 Plumbing and local 

authority having jurisdiction.  
 
.2  Install in accordance with manufacturer's instructions and as specified.  
 
.3  Provide backflow preventors on domestic water connections to any non-potable systems 

and equipment.  
 

3.2       FLOOR DRAINS    

 
 .1  Coordinate floor drain locations within mechanical room with equipment being served by 

the floor drain.  
 
.2  Connect trap primer to nearest cold water supply to frequently used fixture or to nearest 
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trap seal primer assembly.  
 

3.3       WATER HAMMER ARRESTORS    

 
 .1  Install on branch supplies to each fixture or group of fixtures as indicated.  

 
3.4       TRAP SEAL PRIMERS    

 
 .1  Install for all floor & hub drains and elsewhere as indicated.  

 
.2  Install on cold water supply downstream of backflow preventor nearest to trap seal primer 

assembly. Location to be as on drawings or to approval of Consultant.  
 
.3  Install minimum 10mm (3/8 in.) soft copper tubing to floor drains.  
 
.4  Mount vacuum breakers a minimum of 150mm (6 in.) above trap primer headers.  
 
.5  Install solenoid valve upstream of all other components.  
 

3.5       BACK FLOW PREVENTORS    

 
 .1  Install in accordance with CAN/CSA-B64 Series, where indicated and elsewhere as 

required by code.  
 
.2  Pipe discharge to terminate over nearest drain.  
 
.3  Provide backflow prevention on the following equipment.  
 
.4 Test and certify per Municipality’s By-Law requirements. 
 

                          EQUIPMENT                               TYPE  
 .1  Hose Bibbs (inside or outside)  D  

.2  Mop Sinks                           D  

.3  Hot water heating system            B  

.4  Janitor sink/dispensing systems     B  

.5  Trap Seal Primers                   B  
 

3.6       START-UP    

 
 .1  Floor drains:  

.1  Prime, using trap primer.  
 

.2  Roof drains:  
.1  Clean out baskets.  
.2  Adjust flow control to value indicated on plan.  
 

.3  Rectify start-up deficiencies.  
 

3.7       COMMISSIONING    

 
 .1  After start-up, test, adjust and provide operation as indicated, to suit site conditions such 

as:  
.1  Clean out strainers periodically until clear.  
.2  Clean out and prime all floor drain traps using trap seal primers or other means 
  acceptable to the Plumbing Code.  
.3  Prove freedom of movement of cleanouts.  
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.4  Backflow preventors and vacuum breakers: confirm operation of backflow 
preventors and vacuum breakers and provide test certificate from qualified 
testing agency. Testing agency to verify installation of correct type of backflow 
preventor or vacuum breaker to suit application.  

.5  Commission acid neutralizing tank using manufacturer's instructions.  

.6  Commission grease interceptor using manufacturer's instructions.  
 

3.8       STRAINERS    

 
 .1  Install with sufficient room to remove basket.  

 
3.9       WATER METERS    

 
 .1  Provide connections as required for installation of water meter with local municipality.  

 
.2  Coordinate piping requirements with local municipality. 
 

3.10      CLEANOUTS    

 
 .1  In addition to those required by code, and as indicated, install at base of all soil and 

waste stacks, and rainwater leaders.  
 
.2  Bring cleanouts to wall or finished floor unless serviceable from below floor.  
 
.3  Building drain cleanout and stack base cleanouts: line size to maximum NPS 4.  
 
.4  Access to cleanouts must not be impeded by adjacent building materials or fixed objects. 
 

3.11      NON FREEZE WALL HYDRANTS    

 
 .1  Install 600mm (24 in.) above finished grade unless otherwise indicated.  

 
3.12      HOSE BIBBS SEDIMENT FAUCETS    

 
 .1  Install at bottom of all risers, at low points to drain systems, and as indicated.  

 
3.13      BACK WATER VALVE    

 
 .1  Install as per manufacturer’s directions.  

 
3.14      WATER MAKE-UP ASSEMBLY    

 
 .1  Install on water supply to heating and cooling systems.  

 
.2  Install on valved bypass.  
 
.3  Pipe discharge from relief valve to nearest floor drain.  
 
.4  Provide reduced pressure backflow preventor on water supply to make up water 

assemblies.  
 

 
END OF SECTION 
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Part 1 General 
 

 

1.1       REFERENCES    

 
 .1  CAN/CSA-B45, Plumbing Fixtures.  

 
.2  CAN/CSA-B125.3, Plumbing Fittings.  
 
.3  Ontario Building Code Part 7.  
 
.4  References shall be the latest update version.  
 

1.2       PRODUCT DATA    

 
 .1  Submit product data in accordance with Section 20 05 01 - Mechanical General 

Requirements.  
 
.2  Indicate dimensions, construction details and roughing-in dimensions for all fixtures and 

trim.  
 

1.3       MAINTENANCE DATA    

 
 .1  Provide maintenance data for incorporation into manual specified in Section 20 05 01 - 

Mechanical General Requirements.  
 
.2  Data to include:  

.1  Description of plumbing fixtures and trim giving manufacturers name, type, 
model, year and capacity.  

.2  Details of operation, servicing and maintenance.  

.3  Recommended spare parts list.  
 

1.4       FIXTURES AND TRIM    

 
 .1  Manufacture plumbing fixtures in accordance with CAN/CSA-B45 Series.  

 
.2  Manufacture plumbing fittings in accordance with CAN/CSA-B125.3.  
 
.3  Architectural drawings to govern in determination of number and location of fixtures.  
 
.4  Fixtures in any one washroom or location to be product of one manufacturer and of same 

type.  
 
.5  Trim in any one washroom or location to be product of one manufacturer and of same 

type.  
 
.6  Exposed plumbing brass to be chrome plated.  
 
.7  All vitreous china plumbing fixtures to be white colour.  
 

Part 2 

 
 Products 

2.1       WATER CLOSETS    

 
 .1  WC-1: General area:  

.1  Vitreous china wall hung, high efficiency, low consumption 1.1 to 1.6 gpf, internal 
trapway area fully glazed, 54mm (2-1/8 in.) ballpass, bolt caps and gasket.  



     
Municipality of North Grenville Plumbing Fixtures and Trim     Section 22 42 02 
Pool House   Page 2 
211-09894-00     
 

   

.1 Standard of Acceptance: American Standard Afwall Millennium toilet, 
white. (3353101.020) 

.2  Seat:  
.1  Standard of Acceptance: Centoco 1500 STS CCSS, White. 

.3 Flush Valve: 
.1 Standard of Acceptance: brushed stainless steel finish, 1.28 gpf, true 

mechanical override, hardwired sensor.  Sloan Royal 152 
ESS-1.28-SF-TMO-HW. 

.4 Carrier: Jay R Smith Model 440. 
 

.2  WC-2: Barrier-Free accessible:  
.1  Vitreous china wall hung, high efficiency, low consumption 1.1 to 1.6 gpf, internal 

trapway area fully glazed, 54mm (2-1/8 in.) ballpass, bolt caps and gasket.  
.1 Standard of Acceptance: American Standard Afwall Millennium toilet, 

white. (3353101.020) 
.2  Seat:  

.1  Standard of Acceptance: Centoco 1500 STS CCSS, White. 
.3 Flush Valve: 

.1 Standard of Acceptance: brushed stainless steel finish, 1.28 gpf, true 
mechanical override, hardwired sensor.  Sloan Royal 152 
ESS-1.28-SF-TMO-HW. 

.4 Carrier: Jay R Smith Model 440. 
 

2.2       URINALS    

 
 .1  UR-1: Wall mounted, back spud, ultra-high efficiency flushing rim, washout flush action.  

.1  Standard of Acceptance:  
.1  American Standard Washbrook FloWise Universal Urinal. (6590.001EC) 
.2  Valve: Refer to detail on drawings. Solenoid valve to be manufactured 

ASCO model.  
.2  50mm (2 in.) strainer.  
.3  Carrier: Jay R. Smith model 0637 or 0617. 
 .1 Acceptable Alternates: Mifab, Watts, Zurn.  
.4  Wall access cleanout with 100mm (4 in.) vandal-proof round stainless steel 

access cover.  
.1  Standard of Acceptance: Jay R. Smith SQ-4-1819. 
 

.1  UR-2: Wall mounted, top spud, ultra-high efficiency flushing rim, washout flush action.  
.1  Standard of Acceptance:  

.1  American Standard Washbrook FloWise Universal Urinal. (6590.001EC) 

.2  Valve: Sloan Royal 195ESS-0.5-TMO-2-10-3/4-LDIM-HW, polished, 0.5 
gpf.  

.2  50mm (2 in.) strainer.  

.3  Carrier: Jay R. Smith model 0637 or 0617. 
 .1 Acceptable Alternates: Mifab, Watts, Zurn.  
.4  Wall access cleanout with 100mm (4 in.) vandal-proof round stainless steel 

access cover.  
.1  Standard of Acceptance: Jay R. Smith SQ-4-1819. 

 
2.3       LAVATORIES    

 
 .1  L-1: Barrier-Free Wall Hung Lavatory:  

.1 Standard of Acceptance:  

.2  Bowl: American Standard Lucerne, wall hung, 4 inch centerset with overflow 
(0355012.020). 

.3  Trim: Sloan Optima ETF-640-4-BDT-CP-0.5GPM-MLM-IR-FTC 
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.4  Trap: 32mm (1-1/4 in.) c.p. brass off-set 'p' trap equal to OS&B model 3700 WC, 
barrier-free accessible.  

.5  Provide manufactured insulation covering to plumbing on all lavatories.  
.1  Standard of Acceptance: Truebro Lav Guard 2. 

.6  Supplies: chrome plated (c.p.) flexible with screwdriver stops. 

.7 Carrier: Floor mounted carrier with height adjustable concealed arms.  Wall 
mounted carrier not acceptable. 

 .1  Acceptable Manufacturers: Watts, Mifab, Zurn, Jay R. Smith 
 

2.4       JANITOR SINK    

 
 .1  JS-1: Janitor Sink: 

.1  Rugged molded stone mop service basin c/w shoulder guards and wall guards.  

.2  Standard of Acceptance: Fiat model MSB2424 c/w MSG2424 wall guards.  

.3  Size: 610 x 610 x 254mm (24" x 24" x 10").  
 

.2  Trim: Supply fitting, vacuum breaker, indexed blade handles, heavy cast brass spout with 
pail hook, aerator, brace to wall integral stop valves, bumper guard, vacuum breaker and 
hose connection outlet.  
.1  Standard of Acceptance: Fiat model 830-AA c/w #832-AA hose and hose bracket 

and vacuum breaker.  
.2 Acceptable Alternate: MOEN Commercial M-Dura 8230 Wall Mount Service Sink 

Faucet. 
 

2.5       STAINLESS STEEL COUNTERTOP SINKS    

 
 .1  S-1: Single Compartment Sink.  

.1  Standard of Acceptance:  
.1  Sink: Kindred Industries stainless steel, 3 hole, model QSL2020/8/3.  
.2  Trim: Delta Commercial 26C3232. 
3  Trap: 40mm (1-1/2 in.) tubular, 'P' c/w cleanout, chrome plated finish, 

equal to OS&B model 17.  
.4  Supplies to be flexible chrome plated with screwdriver stops.  

 
2.6       SHOWERS    

 
 .1  SH-1: Individual control shower fixed head shower.  5.7 L/min (1.5 gpm), vandal 

resistant screws, back plate, anchor plate. 
.1  Shower faucet and head: Symmons Temptrol Commercial 

C-96-1-295-X-1.5-A-BB-VP-CHKS.  
 

2.7       DRINKING FOUNTAIN    

 
 .1 DF-1: Relocate Owner’s existing drinking fountain currently installed at the facility. 

 
2.8       EMERGENCY EYE WASH    

 
 .1  EEW-1: Wall mounted eye/face wash with satin chrome-plated trap and a stainless steel 

mounting bracket. Wrap around spray head shall provide spray pattern that gently covers 
entire face area. Safety green durable ABS plastic receptor shall contain UV stabilizers 

 and feature a complete separation of supply and waste. Hinged dust cover shall protect 
the eye/face wash from  airborne debris and contaminants. Stainless steel push flag shall 
operate a stay open chrome plated brass ball valve that is equipped with a stainless steel 
ball and stem. Supply: 20mm (1/2 in.). Waste: 40mm (1-1/2 in.). Thermostatic mixing 
valve. 
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.1 Emergency eye wash shall be certified by CSA to meet ANSI Z358.1 Standard 
for Emergency Eyewash and Shower Equipment. 

 
.2 Acceptable Material: Haws model 7260BT-7270BT c/w 9201EW mixing valve. 

 
.2  EEW-2: Wall mounted freeze protected eye/face wash and a stainless steel mounting 

bracket. Wrap around spray head shall provide spray pattern that gently covers entire 
face area. Stainless steel receptor and feature a complete separation of supply and 
waste. Hinged dust cover shall protect the eye/face wash from airborne debris and 
contaminants. Stainless steel push flag shall operate a stay open chrome plated brass 
ball valve that is equipped with a stainless steel ball and stem. Supply: 20mm (1/2 in.). 
Waste: 40mm (1-1/2 in.). Thermostatic mixing valve. 

 
.1 Emergency eye wash shall be certified by CSA to meet ANSI Z358.1 Standard 

for Emergency Eyewash and Shower Equipment. 
 

.2 Acceptable Material: Haws model 7433FP c/w 9201EW mixing valve. 
 
 

Part 3 

 
 Execution 

3.1       FIXTURE INSTALLATION    

 
 .1  Connect fixtures complete with supplies and drains, trapped, supported level and square. 

Hot water faucets shall be on left. Wall hung fixtures to be securely and firmly mounted.  
 
.2  Mounting heights for fixtures measured from finished floor:  

.1  Standard: to comply with manufacturers roughing-in details unless otherwise 
indicated or specified.  

.2  Barrier-Free: to comply with CSA, NBCC and OBC.  
 

.3  Exposed piping to be chrome plated with chrome plated escutcheons at walls and floors.  
 
.4  Provide pre-manufactured insulation kits on fixture supplies and traps for all lavatories.  
  

3.2       COMMISSIONING 

    

 .1  Vacuum breakers, backflow preventors: verify operation under all conditions.  
 
.2  Adjust emergency eyewash temperature mixing station.  
 
.3  Flush valves: adjust settings to suit site conditions and floor requirements set for water 

efficiency in the OBC.  
 
.4  Aerator screens and strainers: clean out.  
 
.5  Adjust shower temperature mixing station.  
 
.6  Adjust drinking fountain flow.  
 

 

END OF SECTION 
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Part 1 General 
 

 

1.1       TAB AGENCY    

 
 .1  General:  

.1  All work described in this section to be performed by independent TAB Agency. 
 

.2  Certification:  
.1  Submit documentation to confirm qualifications, experience of TAB Agency 
personnel.  
 

.3  Quality assurance:  
.1  Perform TAB to standards of NEBB.  
 

.4  Co-ordination:  
.1  Co-ordinate all work specified in this Section.  
.2  Provide all facilities required by TAB Agency in order to carry out work of this 

Section.  
 

.5  Adequacy of work for TAB:  
.1  TAB Agency to review contract documents before work is started and confirm in 

writing to Consultant adequacy of provisions for TAB and all other aspects of 
installation pertinent to TAB.  

 
1.2       GENERAL    

 
 .1  TAB: means to test, adjust and balance all systems to perform in accordance with 

Contract Documents and to do all other work as specified in this section.  
 
.2  Follow start-up procedures as recommended by manufacturer unless otherwise specified. 
 
.3  Special start-up procedures may be specified elsewhere.  
 
.4  Adjust and regulate equipment and systems so as to meet specified performance 

requirements and to achieve specified interaction with all other related systems under all 
normal and emergency loads and operating conditions.  

 
.5  Balance systems and equipment to regulate flow rates to match load requirements over 

full operating ranges.  
 
.6  Notify Consultant 7 days prior to start of TAB.  
 
.7  Operate all systems to permit TAB to be performed.  
 
.8  TAB to apply to systems, equipment and related controls specified in Divisions 22 and 

23.  
 
.9  Reference organization standards:  

.1  Do TAB over entire operating range in accordance with most stringent conditions 
of this specification and standard of following organization.  
.1  AABC (Associated Air Balance Council).  
.2  NEBB (National Environmental Balancing Bureau).  
.3  SMACNA (Sheet Metal & Air Conditioning Contractors National 

Association).  
.4  ASHRAE (American Society of Heating, Refrigerating and Air 

Conditioning Engineers).  
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.10  Start TAB only when building is essentially completed, including:  

.1  Installation of ceilings, doors, windows and other construction affecting TAB.  

.2  Application of sealing, caulking and weatherstripping.  

.3  All pressure, leakage and other tests specified elsewhere in Divisions 22 and 23 
completed.  

.4  All provisions for TAB are installed and operational.  

.5  Start-up, verification for proper, safe and normal operation of mechanical and 
associated electrical and control systems affecting TAB including, but not limited 
to, the following:  
.1  Proper thermal overload protection in place for electrical equipment.  
.2  Air Systems:  

.1  Filters in place and in clean condition.  

.2  Duct systems clean of debris.  

.3  Air shafts, ceiling plenums are airtight to within specified 
tolerances.  

.4  Correct fan rotation.  

.5  Fire and volume dampers in place and open.  

.6  Coil fins cleaned and combed.  

.7  Access doors closed and duct end caps in place.  

.8  All outlets installed and connected.  
.6  Liquid systems:  

.1  Flushed, filled, vented.  

.2  Correct pump location.  

.3  Strainers in place, baskets clean.  

.4  Isolating and balancing valves installed open.  

.5  Chemical treatment systems complete, operational.  
 

.11  Accuracy tolerances:  
.1  Do TAB to following tolerances of design values:  

.1  HVAC systems: ±5%.  

.2  Hydronic systems: ±5%.  
.2  Measurements to be accurate to within plus or minus 2 % of actual values.  

 
.12  Instrument calibration: to be in accordance with TAB referenced organization standard, 

and completed within 3 months of commencement of TAB.  
.1  Provide proof of calibration to Consultant upon request.  
 

.13  Submittals prior to commencement of TAB:  
.1  Proposed methodology and procedures for performing TAB.  
.2  Proposed check lists and report forms.  
.3  List of instrumentation, including details and certificates of calibration.  
 

.14  Report:  
.1  Format to be in accordance with TAB referenced organization standard but using 

SI units.  
.2  Report to include record full system schematics showing results of TAB.  
.3  Submit, prior to formal submission of TAB reports, for checking and approval by 

Consultant, sample of rough TAB sheets. Include:  
.1  Details of instruments used.  
.2  Details of TAB procedures employed.  
.3  Calculations procedures.  
.4  Summaries.  

.4  Submit 1 draft copy of TAB reports, each in "D" ring binders, complete with index 
tabs for verification and approval of Consultant. Digital copies (PDF are also 
acceptable for draft copy). 
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.5  Refer to attached sample TAB sheets for expected format.  

.6 Submit 1 hard copy, and 1 electronic (PDF) copy of approved TAB reports. 
 

.15  Verification:  
.1  Reported measurements shall be subject to verification by Consultant. Provide 

instrumentation and manpower to verify results of up to 30 % of all reported 
measurements. Number and location of verified measurements to be at 
discretion of Consultant.  

.2  Bear costs to repeat TAB, as required, to satisfaction of Consultant.  
 

.16  Settings: lock and permanently mark settings as required by reference standard.  
 
.17  Completion: TAB to be considered complete only when final reports are reviewed and 

accepted by Consultant.  
 
.18  The project will be considered incomplete until a TAB report is accepted by Consultant. 

Substantial completion will only be issued once the TAB report is accepted by the 
Consultant.  

 
.19 TAB Contractor shall provide for pully and belt changes.  Parts shall be provided by 

Division 20 Contractor.  
 

1.3       AIR MOVING SYSTEMS    

 
 .1  General: measurements as required by referenced organization standards, including, but 

not limited to, following:  
.1  Measurements:  

.1  Air velocity.  

.2  Static pressure.  

.3  Velocity pressure.  

.4  Flow rate.  

.5  Pressure drop.  

.6  Temperature:  
.1  Wet bulb.  
.2  Dry bulb.  

.7  Cross sectional area.  

.8  RPM.  

.9  Electrical power:  
.1  Voltage  
.2  Current draw.  

.10  Noise and vibration.  
.2  Location of equipment measurements:  

.1  Inlet and outlet of each:  
.1  Fan.  
.2  Coil.  
.3  Filter.  
.4  Damper.  
.5  VAV Box.  
.6  Bypass Box.  
.7  Other auxiliary equipment.  

.3  Location of system measurements at:  
.1  Main ducts.  
.2  Main branch ducts.  
.3  Sub-branch ducts.  
.4  Each supply, exhaust and return air inlet and outlet.  
.5  Other auxiliary equipment.  
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.6  All areas served by system.  
 

1.4       HYDRONIC SYSTEMS    

 
 .1  Definitions: for purposes of this section, to include low pressure hydronic heating/cooling 

system.  
 
.2  Measurements: to include, but not limited to, following as appropriate for systems, 

equipment, components, controls: Flow rate, static pressure, pressure drop (or loss), 
temperature, RPM, electrical power voltage.  

 
.3  Locations of equipment measurements: To include, but not be limited to, following as 

appropriate:  
.1  Inlet and outlet of each, boiler, chiller, coil, pump, PRV, control valve, other 

equipment causing changes in conditions.  
.2  At each controller, controlled device.  
 

.4  Locations of systems measurements to include, but not be limited to, following as 
appropriate: Supply and return of each (main, main branch, branch, sub-branch of all 
hydronic systems, inlet connection of make-up water.  

 
Part 2 

 
2.1 

 

 Products 

 

 NOT USED 

 

.1 Not Used 
 

Part 3 

 
3.1 

 Execution 
 
 NOT USED 
 
.1 Not Used. 
 

  
END OF SECTION 
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Part 1 General 
 

 

1.1       REFERENCES    

 
 .1  American National Standards Institute (ANSI).  

.1  ANSI/ASME B16.4, Gray Iron Threaded Fittings, Class 125 and 250.  

.2  ANSI/ASME B16.15, Cast Copper Alloy Threaded Fittings, Classes 125 and 250. 

.3  ANSI B16.18, Cast Copper Alloy, Solder Joint Pressure Fittings.  

.4  ANSI/ASME B16.22, Wrought Copper and Copper Alloy Solder Joint Pressure 
Fittings.  

 
.2  American Society for Testing and Materials (ASTM).  

.1  ASTM B32, Specification for Solder Metal.  

.2  ASTM B88M, Specification for Seamless Copper Water Tube.  

.3  ASTM E202, Test Method for Analysis of Ethylene Glycols and Propylene 
Glycols.  

 
.3  Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS).  

.1  MSS-SP-67, Butterfly Valves.  

.2  MSS-SP-71, Gray Iron Swing Check Valves, Flanged and Threaded Ends.  

.3  MSS-SP-80, Bronze Gate, Globe, Angle and Check Valves.  

.4  MSS-SP-85, Gray Iron Globe and Angle Valves, Flanged and Threaded Ends.  
 

1.2       SHOP DRAWINGS    

 
 .1  Submit shop drawings in accordance with Section 20 05 01 - Mechanical General 

Requirements.  
 
.2  Provide shop drawings for the following:  

.1  Valves  
 

1.3       MAINTENANCE DATA    

 
 .1  Provide maintenance data for incorporation into manual specified in Section 20 05 01 – 

Mechanical General Requirements.  
 

Part 2 
 

 Products 

2.1       TUBING    

 
 .1  Type 'L' hard drawn copper tubing: to ASTM B88M.  

 
2.2       FITTINGS    

 
 .1  Cast bronze threaded fittings: to ANSI/ASME B16.15.  

 
.2  Wrought copper and copper alloy solder joint pressure fittings: to ANSI/ASME B16.22.  
 
.3  Cast iron threaded fittings: to ANSI/ASME B16.4.  
 
.4  Cast copper alloy solder joint pressure fittings: to ANSI B16.18.  
 

2.3       FLANGES    

 
 .1  Brass or bronze: threaded.  
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.2  Cast iron: threaded.  
 
.3  Orifice flanges: slip-on, raised face, 2100 kPa (300 psi).  
 

2.4       JOINTS    

 
 .1  Solder, tin-antimony, 95:5: to ASTM B32.  

 
2.5       VALVES GENERAL    

 
 .1  The following manufacturers are Standard of Acceptance:  

.1  Crane  

.2  Jenkins  
 

.2  Ball valves; NPS 3 and under:  
.1  2 piece standard port to MSS SP-80, Class 150, 2758 kPa (400 psi) WOG 

bronze body, stainless steel ball, PTFE Packing, PTFE seal, and steel lever 
handle, soldered, threaded or grooved ends.  

 
.3  Butterfly valves; NPS 2½ and over:  

.1  Lug design to MSS SP-67, Class 200, cast iron body, ductile iron chrome plated 
disc, stainless steel stem, EPT liner and steel lever handle for NPS 8 and under.  

 
.4  Globe valves; NPS 3 and under:  

.1  Soldered or threaded ends to MSS SP-80, Class 125, 1380 kPa (200) WOG, 
bronze body, renewable disc, screwed over bonnet, and steel lever handle.  

 
.5  Swing check valves; NPS 3 and under:  

.1  Threaded ends with union down stream to MSS-SP-80 Class 125 1379 kPa (200 
psi) WOG, bronze body, bronze disc screw in cap.  

 
.6  Circuit balancing valves:  

.1  NPS 2 and under: Manual externally adjustable bronze copper alloy body globe 
style balancing valve with shut-off, nylon handle wheel and protective cap, PTFE 
seat, stuffing box gasket and flow measuring ports. Solder, threaded.  
.1  GPM Range.  
.2  Pressure Range.  
.3  Standard of Acceptance:  

.1  Armstrong model CBV.  
.2  NPT 2½ and over: manual cast iron body globe style balancing valve with 

shut-off, hand wheel, grooved ends and P/T test ports.  
.1  GPM range. 
.2  Pressure range.  
.3  Standard of Acceptance:  

.1  Armstrong CBV.  
.3  Contractor to have manufacturer size valves for flow rate indicated. Do not 

assume valves are line size. Circuit balancing valve to be selected near midpoint 
range of adjustment and pressure drop at selection point not to exceed 5 ft. of 
head unless approved by Consultant. Provide reducer/enlarger before and after 
valve as required.  

.4  Provide manufacturer's prefabricated and formed removable insulation covers 
complete with vapour barrier and PVC jacket.  

 
Part 3 
 

 Execution 

3.1       PIPING INSTALLATION    
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 .1  Connect to equipment in accordance with manufacturer's instruction unless otherwise 

indicated.  
 
.2  Install concealed pipes close to building structure to keep furring space to minimum. 

Install to conserve headroom and space. Run exposed piping parallel to walls. Group 
piping wherever practical.  

 
.3  Slope piping in direction of drainage and for positive venting.  
 
.4  Use eccentric reducers at pipe size change installed to provide positive drainage or 

positive venting.  
 
.5  Provide clearance for installation of insulation and access for maintenance of equipment, 

valves and fittings.  
 
.6  Assemble piping using fittings manufactured to ANSI standards.  
 

3.2       VALVE INSTALLATION    

 
 .1  Install rising stem valves in upright position with stem above horizontal.  

 
.2  Install butterfly valves on chilled water and condenser water lines only.  
 
.3  Install ball valves at branch take-offs and to isolate each piece of equipment.  
 
.4  Install globe valves for balancing as indicated and in by-pass around control valves. 

Install circuit balancing valves where indicated for balancing.  
 
.5  Install swing check valves in horizontal lines on discharge of pumps.  
 
.6  Provide hose bibb drain valves at all low points to drain coils and to drain exterior piping.  
 

3.3       CIRCUIT BALANCING VALVES    

 
 .1  Install flow balancing valves on pipe lines and balance flow to ±5% values indicated, 

record setting in tab report.  
 

3.4       FLUSHING AND CLEANING    

 
 .1  Flush and clean in presence of Consultant.  

 
.2  Refer also to section on water treatment.  
 
.3  Flushing water shall be potable water and should be from a municipal system that treats 

water with chlorination or some other appropriate means to kill bacteria. Flush water shall 
contain a corrosion inhibitor and a biocide at levels sufficient to passivate system 
preventing corrosion and to kill any bacteria in system.  

 
.4  Flush after pressure test for a minimum of 4 h.  
 
.5  Fill with solution of water and non-foaming, phosphate-free detergent 3% solution by 

weight. Circulate for minimum of 8 h.  
 
.6  Refill system with clean water. Circulate for at least 4 hours. Clean out strainer 

screens/baskets regularly. Then drain.  



     
Municipality of North Grenville Hydronic Systems - Copper     Section 23 21 13.01 
Pool House   Page 4 
211-09894-00     
 

   

 
.7  Refill system with clean water. Circulate for at least 2 hours. Clean out strainer 

screens/baskets regularly. Then drain.  
 
.8  Drainage to include drain valves, dirt pockets, strainers, every low point in system.  
 
.9  Re-install strainer screens/baskets only after obtaining Consultant's approval.  
 

3.5       FILLING OF SYSTEM    

 
 .1  Refill system with clean water adding water treatment as specified.  

 
.2  For glycol hot water system refill system with 50% by volume ethylene glycol to ASTM 

E202, inhibited and for use in building systems.  
 

3.6       TESTING    

 
 .1  Test system in accordance with Section 20 05 01 - Mechanical General Requirements.  

 
3.7       BALANCING    

 
 .1  Balance water systems to within plus or minus 5% of design output and record in TAB 

report.  
 
.2  Refer to Section 23 05 93 - Testing Adjusting and Balancing for applicable procedures.  
 

 
END OF SECTION 
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Part 1 General 
 

 

1.1       REFERENCES    

 
 .1  Canadian Standards Association (CSA).  

.1  CSA B242, Groove and Shoulder Type Mechanical Pipe Couplings.  

.2  CSA W47.1, Certification of Companies for Fusion Welding of Steel Structures.  

.3  CSA W47.1S1, Supplement No.1-M1989 to W47.1-09, Certification of 
Companies for Fusion Welding of Steel Structures.  

 
.2  American National Standards Institute (ANSI).  

.1  ANSI/ASME B16.1, Gray Iron Pipe Flanges and Flanged Fittings, Class 25, 125 
and 250.  

.2  ANSI/ASME B16.3, Malleable-Iron Threaded Fittings, Classes 150 and 300.  

.3  ANSI/ASME B16.5, Pipe Flanges and Flanged Fittings NPS ½ through NPS 24 
Metric/Inch Standard. 

.4  ANSI/ASME B16.9, Factory-Made Wrought Buttwelding Fittings.  

.5  ANSI/ASME B18.2.1, Square and Hex Bolts and Screws.  

.6  ANSI/ASME B18.2.2, Square and Hex Nuts.  

.7  ANSI/AWWA C111/A21.11, Rubber Gasket Joints for Ductile-Iron and Gray-Iron 
Pressure Pipe and Fittings.  

 
.3  American Society for Testing and Materials (ASTM).  

.1  ASTM A47M, Specification for Ferritic Malleable Iron Castings.  

.2  ASTM A53, Specification for Pipe, Steel, Black and Hot-Dipped, Zinc Coated, 
Welded and Seamless.  

.3  ASTM A536, Specification for Ductile Iron Castings.  

.4  ASTM B61, Specification for Steam or Valve Bronze Castings.  

.5  ASTM B62, Specification for Composition Bronze or Ounce Metal Castings.  

.6  ASTM E202, Test Method for Analysis of Ethylene Glycols and Propylene 
Glycols.  

 
.4  Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS).  

.1  MSS-SP-67, Butterfly Valves.  

.2  MSS-SP-70, Gray Iron Gate Valves, Flanged and Threaded Ends.  

.3  MSS-SP-71, Gray Iron Swing Check Valves, Flanged and Threaded Ends.  

.4  MSS-SP-80, Bronze Gate, Globe, Angle and Check Valves.  

.5  MSS-SP-85, Gray Iron Globe and Angle Valves, Flanged and Threaded Ends.  
 

1.2       SHOP DRAWINGS    

 
 .1  Submit shop drawings in accordance with Section 20 05 01 – Mechanical General 

Requirements.  
 
.2  Indicate on manufacturers catalogue literature the following: 
        .1      Valves. 
 

1.3       CLOSEOUT SUBMITTALS    

 
 .1  Provide maintenance data for incorporation into manual specified in Section 20 05 01 – 

Mechanical General Requirements.  
 

Part 2  

 
 Products 

2.1       PIPE    

 
 .1  Steel pipe: to ASTM A53, Grade B, as follows:  
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.1  To NPS 6, Schedule 40.  

.2  NPS 8 and over, Schedule 30. 
 

2.2       PIPE JOINTS    

 
 .1  NPS 2 and under: screwed fittings with teflon tape or pulverized lead paste.  

 
.2  NPS 2-1/2 and over: welding fittings and flanges to CSA W47.1 and CSA W47.1S1 or 

coupling mechanical rolled groove rigid.  
 
.3  Flanges: plain, slipon.  
 
.4  Flange gaskets: to ANSI/AWWA C111/A21.11.  
 
.5  Pipe thread: taper.  
 
.6  Bolts and nuts: to ANSI B18.2.1 and ANSI/ASME B18.2.2.  
 

2.3       FITTINGS    

 
 .1  Screwed fittings: malleable iron, to ANSI/ASME B16.3, Class 150.  

 
.2  Pipe flanges and flanged fittings:  

.1  Cast iron: to ANSI/ASME B16.1, Class 125.  

.2  Steel: to ANSI/ASME B16.5.  
 

.3  Butt-welding fittings: steel, to ANSI/ASME B16.9.  
 
.4  Unions: malleable iron, to ASTM A47M and ANSI/ASME B16.3.  
 

2.4       VALVES GENERAL    

 
 .1  The following manufacturers are Standard of Acceptance:  

.1  Crane  

.2  Victaulic  

.3  Jenkins  
 

.2  Ball valves; NPS 3 and under:  
.1  2 piece standard port to MSS SP-80, Class 150, 2758 kPa (400 psi) WOG 

bronze body, stainless steel ball, PTFE Packing, PTFE seal, and steel lever 
handle, threaded or grooved ends.  

 
.3  Butterfly valves; NPS 2½ and over:  

.1  Lug design to MSS SP-67, Class 200, cast iron body, ductile iron chrome plated 
disc, stainless steel stem, EPT liner and steel lever handle for NPS 8 and under.  

.2  Valves above 1.8m (6 ft.) to have chain operators.  
 

.4  Globe valves; NPS 3 and under:  
.1  Threaded ends to MSS SP-80, Class 125, 1380 kPa (200) WOG, bronze body, 

renewable disc, screwed over bonnet, and steel lever handle.  
 

.5  Swing check valves; NPS 3 and under:  
.1  Threaded ends with union down stream to MSS-SP-80 Class 125 1379 kPa (200 

psi) WOG, bronze body, bronze disc screw in cap.  
 

.6  Circuit balancing valves:  
.1  NPS 2 and under: Manual externally adjustable bronze copper alloy body globe 
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style balancing valve with shut-off, nylon handle wheel and protective cap, PTFE 
seat, stuffing box gasket and flow measuring ports. Solder, threaded.  
.1  GPM Range.  
.2  Pressure Range.  
.3  Standard of Acceptance:  

.1  Armstrong CBV.  
.2  NPS 2½ and over: manual cast iron body globe style balancing valve with 

shut-off, hand wheel, grooved ends and P/T test ports.  
.1  GPM range.  
.2  Pressure range.  
Standard of Acceptance:  

.1  Armstrong CBV.  
.3  Contractor to have manufacturer size valves for flow rate indicated. Do not 

assume valves are line size. Circuit balancing valve to be selected near midpoint 
range of adjustment and pressure drop at selection point not to exceed 5 ft. of 
head unless approved by Engineer. Provide reducer/enlarger before and after 
valve as required.  

.4  Provide manufacturer's prefabricated and formed removable insulation covers 
complete with vapour barrier and PVC jacket.  

 
Part 3 

 
 Execution 

3.1       PIPING INSTALLATION    

 
 .1  Connect to equipment in accordance with manufacturer's instruction unless otherwise 

indicated.  
 
.2  Install concealed pipes close to building structure to keep furring space to minimum. 

Install to conserve headroom and space. Run exposed piping parallel to walls. Group 
piping wherever practical.  

 
.3  Slope piping in direction of drainage and for positive venting.  
 
.4  Use eccentric reducers at pipe size change installed to provide positive drainage or 

positive venting.  
 
.5  Provide clearance for installation of insulation and access for maintenance of equipment, 

valves and fittings.  
 
.6  Ream pipes, clean scale and dirt, inside and outside, before and after assembly.  
 
.7  Assemble piping using fittings manufactured to ANSI standards.  
 
.8  Saddle type branch fittings may be used on mains if branch line is no larger than half the 

size of main. Hole saw or drill and ream main to maintain full inside diameter of branch 
line prior to welding saddle.  

 
3.2       VALVE INSTALLATION    

 
 .1  Install rising stem valves in upright position with stem above horizontal.  

 
.2  Install butterfly valves on chilled water and condenser water lines only.  
 
.3  Install ball valves at branch take-offs and to isolate each piece of equipment, and as 

indicated.  
 
.4  Install globe valves in by-pass around control valves as indicated.  
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.5  Provide swing check valves in horizontal lines on discharge of pumps and as indicated.  
 
.6  Install chain operators on valves NPS 2 1/2 and over where installed more than 2500 mm 

(8 ft) above floor in Mechanical Equipment Rooms.  
 

3.3       CIRCUIT BALANCING VALVES    

 
 .1  Install flow balancing valves as indicated.  

 
.2  Tape joints in prefabricated insulation on valves installed in chilled water mains.  
 

3.4       FLUSHING AND CLEANING    

 
 .1  Flush and clean in presence of Consultant.  

 
.2  Refer also to section on water treatment.  
 
.3  Flushing water should be potable water and should be from a municipal system that 

treats water with chlorination or some other appropriate means to kill bacteria. Flush 
water shall contain a corrosion inhibitor and a biocide at levels sufficient to passivate 
system preventing corrosion and to kill any bacteria in system.  

 
.4  Flush after pressure test for a minimum of 4 h.  
 
.5  Fill with solution of water and non-foaming, phosphate-free detergent 3% solution by 

weight. Circulate for minimum of 8 h.  
 
.6  Refill system with clean water. Circulate for at least 4 hours. Clean out strainer 

screens/baskets regularly. Then drain.  
 
.7  Refill system with clean water. Circulate for at least 2 hours. Clean out strainer 

screens/baskets regularly. Then drain.  
 
.8  Drainage to include drain valves, dirt pockets, strainers, every low point in system.  
 
.9  Re-install strainer screens/baskets only after obtaining Consultant's approval.  
 

3.5       FILLING OF SYSTEM    

 
 .1  Refill system with clean water adding water treatment as specified.  

 
.2  For glycol hot water system refill system with 50% by volume ethylene glycol to ASTM 

E202, inhibited and for use in building systems.  
 

3.6       TESTING    

 
 .1  Test system in accordance with Section 20 05 01 - Mechanical General Requirements.  

 
3.7       BALANCING    

 
 .1  Balance water systems to within ±5% of design output.  

 
.2  Refer to Section 20 05 93 - Testing Adjusting and Balancing for applicable procedures.  
 

  
END OF SECTION 



     
Municipality of North Grenville Hydronic Specialties     Section 23 21 14 
Pool House   Page 1 
211-09894-00     
 

   

Part 1 General 
 

 

1.1       REFERENCES    

 
 .1  Canadian Standards Association (CSA).  

.1  CSA B51, Boiler, Pressure Vessel, and Pressure Piping Code.  
 

.2  American Society for Testing and Materials (ASTM).  
.1  ASTM A47M, Specification for Ferritic Malleable Iron Castings Metric.  
.2  ASTM A278M, Specification for Gray Iron Castings for Pressure-Containing Parts 

for Temperatures up to 345°C Metric.  
.3  ASTM A516/A516M, Specification for Pressure Vessel Plates, Carbon Steel, for 

Moderate - and Lower - Temperature Service.  
.4  ASTM A536, Specification for Ductile Iron Castings.  
.5  ASTM B62, Specification for Composition Bronze or Ounce Metal Castings.  
 

.3  American Society of Mechanical Engineers (ASME).  
.1  ANSI/ASME, Boiler and Pressure Vessels Code (BPVC), Section VIII.  

 
1.2       SHOP DRAWINGS    

 
 .1  Submit shop drawings in accordance with Section 20 05 01 - Mechanical General 

Requirements.  
.1  Expansion tanks.  
.2  Air separators.  
.3  Strainers.  
.4  PRV.  
.5  Automatic air vents.  
.6 Chilled Water Thermal Storage Tank. 

 
Part 2 

 
 Products 

2.1       DIAPHRAGM TYPE EXPANSION TANK    

 
 .1  Vertical steel pressurized diaphragm type expansion tank.  

 
.2  Acceptance volume: as indicated in schedule on drawings. 
 
.3  Tank volume: as indicated in schedule on drawings. 
 
.4  Diaphragm sealed in elastomer EPDM suitable for 115°C (239°F) operating temperature. 
 
.5  Working pressure: 860 kPa (125 psig). 

.1  For system with working pressures above 103 kPa (15 psi) ASME tank 
registration will be required.  

.2  For systems with working pressure equal to less than 103 kPa (15 psi) 
non-ASME tanks can be used.  

.3  Acceptable manufacturers.  
.1  Amtrol  
.2  Watts  
.3  Taco  
.4  Expanflex  
 

.6  Air precharged to system working pressure.  
 
.7  Base mount for vertical installation.  
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.8  Provide anchoring flange designed for seismic forces.  
 

2.2       AUTOMATIC AIR VENT    

 
 .1  Standard float vent: brass body and NPS 1/8 connection and rated at 690 kPa, (100 psi), 

working pressure.  
.1  High points in system.  
.2  Standard of Acceptance: Honeywell, Braukman model EA122A1002.  

 
2.3       AIR SEPARATOR - IN-LINE    

 
 .1  Working pressure: 860 kPa (125 psi).  

 
.2  Mild steel body with centerlined inlet and outlet parts with inner copper wire woven 

screen, integrated brass venting mechanism on top, and threaded blow-down connection 
part.  

 
.3  Size: as indicated.  
 
.4  Standard of Acceptance:  

.1  Spirotherm model as listed in schedule on drawings. 
 

2.4       PIPE LINE STRAINER    

 
 .1  NPS 1/2 to 2: bronze body to ASTM B62, solder end or screwed connections.  

 
.2  NPS 2 1/2 to 12: cast steel body to ASTM A278M, Class 30, flanged connections.  
 
.3  Blowdown connection: NPS 1.  
 
.4  Screen: stainless steel brass with 1.19mm (0.05 in.) perforations.  
 
.5  Working pressure: 860 kPa (125 psi).  
 
.6  Acceptable manufacturers:  

.1  Watts  

.2  Victaulic  

.3  Spirax Sarco  

.4  Grinnel  

.5  Febco  
 

2.5       GLYCOL SYSTEM FEEDER    

 
 .1  Hydronic system feeder, 25 L (6.0 Gal) storage/mixing tank with liquid level gauge, 100 

mm (4 in.) fill/access opening, low-level cut-off float switch, adjustable pressure from 70 
kPa (10 psi) to 170 kPa (25 psi), ULC or cUL listed, 120-240 VAC/60 Hz/1 Ph to 24 VDC 
power.  Mounting shelf. 

 
.2  Standard of Acceptance: Axiom Industries MF-200 with MF200-1430 shelf.  
 

Part 3 Execution 
 

3.1       GENERAL    

 
 .1  Install as indicated and to manufacturer's recommendations.  
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.2  Run drain lines and blow off connections to terminate above nearest drain.  
 
.3  Maintain proper clearance to permit service and maintenance.  
 

3.2       STRAINERS    

 
 .1  Install in horizontal or down flow lines.  

 
.2  Ensure clearance for removal of basket.  
 
.3  Install ahead of each pump, unless suction guide strainer specified in lieu of strainer.  

 

.4  Install ahead of each automatic control valve larger than NPS 1.  
 

3.3       AIR VENTS    

 
 .1  Install at locations shown and at all high points of systems, except for glycol systems.  

 
.2  Install isolating ball valve on automatic air vent inlet.  
 
.3  Install screwdriver vents on wall fin radiation requirement.  
 
.4  On air separator air vent, pipe discharge to drain.  
 
.5  Install manual air vent consisting of ball valve with plugged end at high points of glycol 

systems.  
 

3.4       EXPANSION TANKS    

 
 .1  Adjust expansion tank pressure to suit design criteria.  

 
.2  Install lockshield type globe valve at inlet to tank.  
 

3.5       PRESSURE SAFETY RELIEF VALVES    

 
 .1  Run discharge pipe to terminate above nearest drain for systems not filled with glycol. 

For glycol systems pipe discharge to glycol fill tank.  
 

3.6       CONTROL VALVES    

 
 .1  Install as per manufacturer's directions.  

 
3.7       GLYCOL SYSTEM FEEDER    

 
 .1  Install and test as per manufacturer's directions.  

 
.2 Fill tank with 20 L of 50% propylene glycol mixture. 
 

 

END OF SECTION 
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Part 1 General 
 

 

1.1       SHOP DRAWINGS AND PRODUCT DATA    

 
 .1  Submit shop drawings and product data in accordance with Section 20 05 01 - 

Mechanical General Requirements.  
 
.2  Submit product data of pump curves for review showing point of operation.  
 

1.2       MAINTENANCE DATA    

 
 .1  Provide maintenance data for incorporation into manual specified in Section 20 05 01 - 

Mechanical General Requirements.  
 

Part 2 

 
 Products 

2.1       GENERAL    

 
 .1  Pump performance efficiency and curve to be similar to pumps identified in schedule. 

Consultant may reject alternate pump selections if in his opinion pump performance, 
pump efficiency, or curve are not similar to pumps identified in schedule.  

 
.2  Contractor shall verify pump selection and required performance based on actual system 

pressure drops and flow requirements.  
 
.3  Contractor shall have impellers trimmed as required to match flow and pressure 

requirements of system.  
 

2.2       IN-LINE CIRCULATORS    

 
 .1  Volute: cast iron radially split, with tapped openings for venting, draining and gauge 

connections, with screwed or flange suction and discharge connections.  
 
.2  Impeller: bronze dynamically balanced.  
 
.3  Shaft: stainless steel to ASTM A276 Type 416 with bronze sleeve bearing, integral thrust 

collar.  
 
.4  Seal assembly: mechanical heating/chilled water service to 135°C (275°F). Split coupled 

pumps to be provided with outside type mechanical seals.  
 
.5  Coupling: close or split coupled as indicated on pump schedule. Pump with motors 7.5 

HP and larger to be split coupled.  
 
.6  Motor: resilient mounted, drip proof, sleeve bearing. Motors to be inverter ready premium 

efficiency motors.  
 
.7  Capacity: as indicated on pump schedule.  
 
.8  Design pressure: 1200 kPa (175 psi).  
 
.9  ANSI flange connections to be 125 lb. rated.  
 
.10  Standard of Acceptance:  

.1  Close coupled: Armstrong Series 4380, 4360.  

.2  Spit coupled: Armstrong Series 4300.  



     
Municipality of North Grenville Pumps – Hydronic Systems     Section 23 21 23 
Pool House   Page 2 
211-09894-00     
 

   

2.3       PUMP ACCESSORIES  

 
 .1  Combination circuit balancing/check/shut off valves:  

.1  Cast iron valve body to ASTM A48 Class 30B.  

.2  Bronze (B584-844) disc.  

.3  EPDM seat.  

.4  Stainless steel stem to ASTM A582 Type 416.  

.5  Spring to be stainless steel to ASTM A313 Type 416.  

.6  EPDM O-Ring.  

.7  Two (2) metering ports of NPT Brass Body with EPT check and gasketted cap.  

.8  Two (2) drain tapping 6 mm (0.25 in.) with brass plug.  

.9  ANSI 125 lb. flanged connections.  

.10  Manufacturer to size valve for each pump application.  

.11  Standard of Acceptance:  
.1  Armstrong Flow-Trex Valves.  
 

.2  Suction Guides, Angle Style.  
.1  Cast iron body (A48-30).  
.2  ANSI 125 lb. flanged connections.  
.3  Strainer of stainless steel, 3 mm (0.13 in.) diameter openings.  
.4  Startup strainer of fine mesh brass.  
.5  Steel guide vanes.  
.6  Manufacturer to size suction guide for each pump application.  
.7  Standard of Acceptance:  

.1  Armstrong SG Series.  
 

Part 3 

 
 Execution 

3.1       INSTALLATION    

 
 .1  In-line circulators. Support at inlet and outlet flanges with vibration isolators sized for 

seismic applications. Install with bearing lubrication points accessible.  
 
.2  Ensure that pump body does not support piping or equipment. Provide stanchions or 

hangers for this purpose. Refer to manufacturer's installation instructions for details.  
 
.3  Pipe drain tapping to floor drain.  
 
.4  Install volute venting pet cock in accessible location.  
 
.5  Check rotation prior to start-up.  
 
.6  Install flexible connector on inlet and outlet of pump.  
 
.7  Install in accordance with manufacturer’s directions.  
 
.8  Install combination circuit balancing/check/shut off valve on pump discharge. Provide 

minimum 300 mm (12 in.) spool piece between pump discharge and combination circuit 
balancing/check/shut off valve on pumps up to and including 150 mm (6 in.) diameter 
outlet, and 600 mm (24 in.) spool piece on larger pumps or minimum recommended by 
manufacturer.  

 
.9  Install suction guide strainer on pump inlet. 
 

  
END OF SECTION 
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Part 1 General 
 

 

1.1       REFERENCES    

 
 .1  American Society of Mechanical Engineers (ASME).  

.1  ANSI/ASME Boiler and Pressure Vessel Code, Section VII.  
 

1.2       SHOP DRAWINGS    

 
 .1  Submit shop drawings in accordance with Section 20 05 01 – Mechanical General 

Requirements.  
 

1.3       CLOSEOUT SUBMITTALS    

 
 .1  Submit operation and maintenance data for incorporation into manual specified in Section 

20 05 01 – Mechanical General Requirements. 
 
.2  Include following:  

.1  Log sheets as recommended by manufacturer.  
 

Part 2 

 
 Products 

2.1       MANUFACTURER    

 
 .1  Equipment, chemicals, service by one supplier.  

 
.2  Standard of Acceptance: Chem Aqua Canada Inc., located in Brampton, Ontario.  
 

2.2       POT FEEDER    

 
 .1  Welded steel, pressure rating 1200 kPa (175 psig). Temperature rating: 90°C (194°F).  

 
2.3       CHEMICAL FEED PIPING    

 
 .1  Resistant to chemicals employed. Pressure rating: 1200 kPa (175 psig).  

 
2.4       WATER METER    

 
 .1  Provide totalizing water meter.  

 
.2  Capacity: to suit application.  
 
.3  Locate on make up water supply to hydronic systems.  
 
.4  Dial shall indicate US gallons.  
 

2.5       WATER TREATMENT EQUIPMENT FOR HYDRONIC SYSTEMS    

 
 .1  Hydronic systems: Pot feeder, 7.5L (2 gallon), operating pressure 1200 kPa (175 psig), 

complete with 20 mm (3/4 in.) NPT connections.  
.1  Standard of Acceptance: Quatic model 066-VTF-2HP.  
 

.2  Micron filter for each pot feeder:  
.1  Capacity 5% of pump recirculating rate at operating pressure.  
.2  Six (6) sets of filter cartridges for each type, size of micron filter.  
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.3  Standard of Acceptance:  
.1  Aqua Librium Water Technologies 500 mm (20 in.) cartridge filter model 
LMO-20-3/4.  
 

.3  For each system provide two corrosion coupons, one steel and one copper.  
 

2.6       CHEMICALS    

 
 .1  Provide 1 year’s supply.  

 
.2 Fill glycol systems with 50% propylene glycol mixture when indicated. 
 

2.7       TEST EQUIPMENT    

 
 .1  Provide one set of test equipment for each system to verify performance.  

 
Part 3 

 
 Execution 

3.1       INSTALLATION    

 
 .1  Install HVAC water treatment systems in accordance with ASME Boiler Code Section VII, 

and requirements and standards of authorities having jurisdiction, except where specified 
otherwise.  

 
.2  Ensure adequate clearances to permit performance of servicing and maintenance of 

equipment.  
 

3.2       CHEMICAL FEED PIPING    

 
 .1  Install crosses at all changes in direction. Install plugs in all unused connections.  

 
3.3       CLEANING OF MECHANICAL SYSTEM    

 
 .1  Provide copy of recommended cleaning procedures and chemicals for approval by 

Consultant.  
 
.2  Thoroughly flush all mechanical systems and equipment with approved cleaning 

chemicals designed to remove deposition from construction such as pipe dope, oils, 
loose mill scale and other extraneous materials. Chemicals to inhibit corrosion of various 
system materials and be safe to handle and use. Add sufficient corrosion inhibitor to flush 
water to passivate system. Provide written certification that the system has been 
adequately treated with a corrosion inhibitor and passivated to inhibit future corrosion.  

 
.3  During circulation of cleaning solution, periodically examine and clean filters and screens 

and monitor changes in pressure drop across equipment.  
 
.4  Drain and flush systems until alkalinity of rinse water is equal to make-up water. Refill 

with clean water treated to prevent scale and corrosion during system operation.  
 
.5  Disposal of cleaning solutions to be approved by authority having jurisdiction.  
 

3.4       WATER TREATMENT SERVICES    

 
 .1  Provide water treatment monitoring and consulting services for period of one year after 

system start-up. Service to include:  
.1  Initial water analysis and treatment recommendations.  
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.2  System start-up assistance.  

.3  Operating staff training.  

.4  Visit school every 30 days during period of operation and as required until 
system stabilizes and advise on treatment system performance.  

.5  Provide necessary recording charts and log sheets for one year operation.  

.6  Provide necessary laboratory and technical assistance.  

.7  Instructions and advice to operating staff to be clear, concise and in writing.  

.8  Provide 12 monthly preventative maintenance inspections and test reports for 
one full year. Reports are to be signed by head custodian and a copy is to be left 
on site and a copy is to be sent to the mechanical Consultant.  

 
3.5       START-UP    

 
 .1  Startup water treatment systems in accordance with manufacturer's instructions.  

 
3.6       COMMISSIONING    

 
 .1  Commissioning Agency: To be Water treatment supplier.  

 
.2  Timing:  

.1  After start-up deficiencies rectified.  

.2  After start-up and before TAB of connected systems.  
 

.3  Pre-commissioning Inspections:  
.1  Verify:  
 .1  Presence of test equipment, reagents, chemicals, details of specific tests 

to be performed, operating instructions.  
.2  Suitability of log book.  
.3  Currency and accuracy of raw initial water analysis.  
.4  Required quality of treated water.  

 
.4  Commissioning procedures - applicable to all Water Treatment Systems:  

.1  Monitor performance continuously during commissioning of all connected 
systems and until acceptance of project.  

.2  Establish test intervals.  

.3  Record on approved report forms all commissioning procedures, test procedures, 
dates, times, quantities of chemicals added, raw water analysis, treated water 
analysis, test results, instrument readings, adjustments made, results obtained.  

.4  Visit project at specified intervals after commissioning is satisfactorily completed 
to verify that performance remains as set during commissioning (more often as 
required until system stabilizes at required level of performance).  

.5  Advise Consultant in writing on all matters regarding installed water treatment 
systems.  

 
.5  Commissioning procedures - Closed Circuit Hydronic Systems:  

.1  Analyse water in system.  

.2  Based upon an assumed rate of loss approved by Consultant, establish rate of 
chemical feed.  

.3  Record types, quantities of chemicals applied.  
 

.6  Training:  
.1 Commission systems, perform tests in presence of, and using assistance of, 

assigned O&M personnel. Provide minimum of 4 hours of training.  
 

.7  Certificates:  
.1  Upon completion, furnish certificates confirming satisfactory installation and 
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performance.  
 

.8  Commissioning Reports:  
.1  To include system schematics, test results, test certificates, raw and treated 

water analyses, design criteria, all other data required by Consultant.  
 

  
END OF SECTION 
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Part 1 General 
 

 

1.1       REFERENCES    
 
 .1  SMACNA HVAC Duct Construction Standards, Metal and Flexible.  

 
.2  SMACNA HVAC Duct Leakage Test Manual.  
 
.3  CSA B228.1, Pipe Ducts and Fittings for Residential Type Air Conditioning Systems.  
 
.4  ASTM A480/A480M, Specification for General Requirements for Flat-Rolled Stainless 

and Heat-Resisting Steel Plate, Sheet and Strip.  
 
.5  ASTM A525M, Specification for General Requirements for Steel Sheet, Zinc-Coated 

(Galvanized) by the Hot-Dip Process. (Metric).  
 
.6  ASTM A621/A621M, Specification for Steel Sheet and Strip, Carbon, Hot-Rolled, Drawing 

Quality.  
 
.7  ANSI/NFPA 90A, Installation of Air Conditioning and Ventilating Systems.  
 
.8  ANSI/NFPA 90B, Installation of Warm Air Heating and Air Conditioning Systems.  
 
.9  All reference standards shall be the latest editions.  
 

1.2       SHOP DRAWINGS AND PRODUCT DATA    
 
 .1  Submit shop drawings and product data in accordance with Section 20 05 01 – 

Mechanical General Requirements.  
 
.2  Indicate the following:  

.1  Sealants  
 

1.3       CERTIFICATION OF RATINGS    
 
 .1  Catalogue or published ratings shall be those obtained from tests carried out by 

manufacturer or independent testing agency signifying adherence to codes and 
standards.  

 
Part 2 
 

 Products 

2.1       SEAL CLASSIFICATION    
 
 .1  Classification as follows:  

 

Maximum Pressure SMACNA Seal Class 

Pa (in. w.c.) -- 

Up to 500 (2) A 

  
 .2  Seal classification:  

.1  Class A: All transverse joints, longitudinal seams, and duct wall penetrations.  
 

2.2       SEALANT    
 
 .1  Sealant: oil resistant, polymer type, water based, flame resistant duct sealant.  

 Temperature range of minus 37°C (19°F) to plus 93°C (200°F).  
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.1  Standard of Acceptance: Bakor Duckseal.  
 

2.3       FITTINGS    
 
 .1  Fabrication: to SMACNA.  

 
.2  Radiused elbows:  

.1  Rectangular: standard radius and/or short radius with single thickness turning 
vanes, centreline radius: 1.5 times width of duct. Provide single thickness turning 
vanes in standard radius elbows where indicated on the drawings.  

.2  Round: smooth radius, 4 piece. Centreline radius: 1.0 times diameter.  
 

.3  Mitred elbows, rectangular:  
.1  To 900 mm (36 in.): single thickness turning vanes.  
.2  Over 900 mm (36 in.): single thickness turning vanes, supported at 900 mm (36 

in.) maximum centres.  
 

.4  Branches:  
.1  Rectangular main and branch: 45° entry on branch.  
.2  Round main and branch: enter main duct at 90° with conical connection.  
.3  Provide volume control damper in branch duct near connection to main duct.  
 

.5  Transitions:  
.1  Diverging: 20° maximum included angle.  
.2  Converging: 30° maximum included angle.  
 

.6  Offsets:  
.1  Full radiused elbows.  
 

.7  Obstruction deflectors: maintain full cross-sectional area. Maximum included angles: as 
for transitions.  

 
2.4       FIRESTOPPING    
 
 .1  Retaining angles all around duct, on both sides of fire separation.  

 
.2  Firestopping material and installation must not distort duct.  
 
.3  Provide firestopping material according to Section 07 84 00 - Firestopping.  
 

2.5       GALVANIZED STEEL    
 
 .1  Lock forming quality: to ASTM A525M, Z90 zinc coating.  

 
.2  Thickness, fabrication and reinforcement: to ASHRAE and SMACNA.  
 
.3  Joints: to ASHRAE and SMACNA.  
 
.4  All round duct to be spiral wound rigid duct.  
 

2.6       HANGERS AND SUPPORTS    
 
 .1  Strap hangers: of same material as duct but next sheet metal thickness heavier than 

duct. Maximum size duct supported by strap hanger: 500 mm (20 in.).  
 
.2  Hanger configuration: to ASHRAE and SMACNA.  
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.3  Hangers: prime painted steel angle with black steel rods to the more stringent 

requirement of SMACNA or the following table:  
 

Duct Size Angle Size Rod Size 

Millimeters Inches Millimeters Inches Millimeters Inches 

Up to 1050 Up to 42 40 x 40 x 3 1-1/2 x 1-1/2 x 1/8 6 1/4 

1051 to 1500 43 to 60 40 x 40 x 3 1-1/2 x 1-1/2 x 1/8 10 3/8 

1501 to 2011 61 to 84 50 x 50 x 3 2 x 2 x 1/8 10 3/8 

2101 to 2400 85 to 96 50 x 50 x 6 2 x 2 x 1/4 10 3/8 

2401 and over 97 and over 50 x 50 x 6 2 x 2 x 1/4 10 3/8 

 
 .4  Upper hanger attachments:  

.1  For masonry or concrete: to the approval of the structural Consultant.  

.2  For steel joist: manufactured joist clamp or steel plate washer.  
.1  Standard of Acceptance: Anvil Int’l. fig. 86 for joist clamps, Anvil Int’l. fig. 

60 for plate washer. 
.3  For steel beams: manufactured beam clamps.  

.1  Standard of Acceptance: Anvil Int’l. fig. 94.  
 

2.7      SEISMIC RESTRAINTS    
 
 .1  Provide bracing of ducts in accordance with Section 20 05 20 - Seismic Restraints.  

 
Part 3 
 

 Execution 

3.1       GENERAL    
 
 .1  Do work in accordance with ANSI/NFPA 90A, ASHRAE, CSA B228.1 and SMACNA.  

 
.2  Do not break continuity of insulation vapour barrier with hangers or rods. Insulate strap 

hangers 100 mm (4 in.) beyond insulated duct.  
 
.3  Support risers in accordance with ASHRAE and SMACNA.  
 
.4  Install breakaway joints in ductwork on each side of fire separation.  
 
.5  Install proprietary manufactured flanged duct joints in accordance with manufacturer's 

instructions.  
 
.6  Manufacture duct in lengths to accommodate installation of acoustic duct lining.  
 
.7  All open ducts shall be sealed during construction.  
 
.8  Do not support from metal deck. Provide supplementary steel off roof structure as 

required.  
 

3.2       HANGERS    
 
 .1  Strap hangers: install in accordance with SMACNA.  

 
.2  Angle hangers: complete with locking nuts and washers.  
 
.3  Hanger spacing: in accordance with SMACNA.  
 
.4  Rectangular risers shall be supported by angles or channels secured to the sides of the 
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ducts with welds, bolts, sheet metal screws or blind rivets. For ducts over 762 mm (30 in.) 
wide, fasteners shall allow for expansion of the sheet due to internal pressure. Maximum 
spacing of risers supports shall be every 3.6 m (11.8 ft.) steel angles and channels shall 
be of adequate size to support the weight of the duct, given the spans of supports and a 
safety factor of 4 applied.  

 
3.3       WATERTIGHT DUCT    
 
 .1  Provide watertight duct for:  

.1  Fresh air intake.  

.2  Combustion air intake.  

.3  As indicated.  
 

.2  Form of horizontal duct without longitudinal seams. Solder or weld joints of bottom and 
side sheets. Seal all other joints with duct sealer.  

 
.3  Slope horizontal branch ductwork down towards hoods served. Slope header ducts down 

toward risers.  
 
.4  Fit base of riser with 150 mm (6 in.) deep drain sump and 32 mm (1-1/4 in.) drain 

connected, with deep seal trap discharging to open funnel drain.  
 

3.4       SEALING    
 
 .1  Apply sealant to outside of joint to manufacturer's recommendations.  

 
3.5       LEAKAGE TESTS    
 
 .1  Upon failure of satisfactory sealing of joints in ductwork from a visual examination, 

Consultant may require additional testing of duct leakage in accordance with SMACNA 
HVAC Duct Leakage Test Manual to verify leakage does not exceed leakage class 24 for 
a 500 Pa (2 in. w.c.) pressure class. Two percent maximum leakage.  

 
.2  Do leakage tests in sections.  
 
.3  Make trial leakage tests as instructed to demonstrate workmanship.  
 
.4  Install no additional ductwork until trial test has been passed.  
 
.5  Test section minimum of 30 m (100 ft.) long with not less than 3 branch takeoffs and 2 

90° elbows.  
 
.6  Complete test before insulation or concealment.  
 

3.6       DUCT CLEANING    
 
 .1  All ducts shall be thoroughly vacuumed.  

 
3.7       SEISMIC RESTRAINTS    
 
 .1  Provide bracing of ductwork in accordance with Section 20 05 20 – Seismic Restraints.  

 
 

END OF SECTION 
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Part 1 General 
 

 

1.1       REFERENCES    

 
 .1  CSA B228.1, pipes, ducts and fittings for residential type air conditioning.  

 
1.2       PRODUCT DATA    

 
 .1  Submit product data in accordance with Section 20 05 01 – Mechanical General 

Requirements.  
 
.2  Indicate the following:  

.1  Flexible connections.  

.2  Duct access doors.  

.3  Turning vanes.  

.4  Instrument test ports.  
 

1.3       CERTIFICATION OF RATINGS    

 
 .1  Catalogue or published ratings shall be those obtained from tests carried out by 

manufacturer or independent testing agency signifying adherence to codes and 
standards.  

 
Part 2 

 
 Products 

2.1       FLEXIBLE CONNECTIONS    

 
 .1  Frame: galvanized sheet metal frame with fabric clenched by means of double locked 

seams.  
 
.2  Material: neoprene.  

.1  Fire resistant, self-extinguishing, neoprene coated glass fabric, temperature rated 
at -40°C (-40 °F) to 90°C (194°F), density of 1.3 kg/m² (38 oz./yd²).  

 
2.2       ACCESS DOORS IN DUCTS    

 
 .1  Non-insulated ducts: sandwich construction of same material as duct, one sheet metal 

thickness heavier, minimum 0.6 mm (24 Ga.) thick complete with sheet metal angle 
frame.  

 
.2  Insulated ducts: sandwich construction of same material as duct, one sheet metal 

thickness heavier, minimum 0.6 mm (24 Ga.) thick complete with sheet metal angle 
frame and 25 mm (1 in.) thick rigid glass fibre insulation.  

 
.3  Gaskets: neoprene.  
 
.4  Hardware:  

.1  Up to 300 X 300 mm (12 in. x 12 in.): 2 sash locks  

.2  301 to 450 mm (12 in. x 18 in.): 4 sash locks  

.3  451 to 1000 mm (18 in. to 40 in.): piano hinge and minimum 2 sash locks.  
 

2.3       TURNING VANES    

 
 .1  Factory or shop fabricated single or double thickness to recommendations of SMACNA.  
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Part 3 

 
 Execution 

3.1       INSTALLATION    

 
 .1  Flexible connections.  

.1  Install in following locations:  
.1  Inlets and outlets of supply air, transfer, exhaust and return air fans.  
.2  As indicated.  

.2  Length of connection: 150 mm (6 in.).  

.3  Minimum distance between metal parts when system in operation: 75 mm (3 in.). 

.4  Install in accordance with recommendations of SMACNA.  
 

.2  Access doors:  
.1  Location:  

.1  At fire dampers.  

.2  At smoke dampers. 

.3  At combination smoke and fire dampers. 

.4  At control dampers.  

.5  At devices requiring maintenance.  

.6  At locations required by code.  

.7  Elsewhere as indicated.  

.8  Before and after turning vanes.  

.9  Before and after hydronic and electric coils.  
 

.3  Turning vanes:  
.1  Install in accordance with recommendations of SMACNA.  
 

  
END OF SECTION 
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Part 1 General 
 

 

1.1       REFERENCES    

 
 .1  SMACNA HVAC Duct Construction Standards, Metal and Flexible.  

 
1.2       PRODUCT DATA    

 
 .1  Submit product data in accordance with Section 20 05 01 - Mechanical General 

Requirements.  
 
.2  Indicate the following:  

.1  Single Blade Dampers.  

.2  Multi-Bladed Dampers.  
 

Part 2 

 
 Products 

2.1       GENERAL    

 
 .1  Manufacture to SMACNA standards.  

 
2.2       SINGLE BLADE DAMPERS    

 
 .1  Of same material as duct, but one sheet metal thickness heavier. V-groove stiffened.  

 
.2  Size and configuration to recommendations of SMACNA, except maximum height 300 

mm (12 in.).  
 
.3  Locking quadrant, with shaft extension to accommodate insulation thickness.  
 
.4  Channel frame of same material as adjacent duct, complete with angle stop.  
 
.5  Provide shaft extension and standoff for insulated ducts.  
 
.6  Standard of acceptance: Nailor Industries model 1870-HLQ-SB for rectangular ductwork 

and model 1890-HLQ-SB for round ductwork.  
 

2.3       MULTI-BLADED DAMPERS    

 
 .1  Factory manufactured of material compatible with duct.  

 
.2  Opposed blade: configuration, metal thickness and construction to recommendations of 

SMACNA.  
 
.3  Maximum blade height: 100 mm (4 in.).  
 
.4  Bearings: pin in bronze bushings.  
 
.5  Linkage: shaft extension with locking quadrant.  
 
.6  Channel frame of same material as adjacent duct, complete with angle stop.  
 
.7  Provide shaft extension and stand off for insulated ducts.  
 
.8  Standard of acceptance: Nailor Industries model 1820-BO-HL2.  Frame and transitions 

as required. 
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Part 3 

 
 Execution 

3.1       INSTALLATION    

 
 .1  Install where indicated.  

 
.2  Install in accordance with recommendations of SMACNA and in accordance with 

manufacturer's instructions.  
 
.3  For supply, return and exhaust systems, balancing dampers are to be located in each 

branch duct.  
 
.4  Runouts to registers and diffusers: install single blade damper located as close as 

possible to main ducts.  
 
.5  All dampers to be vibration free.  
 
.6  Ensure damper operators are observable and accessible.  
 

  
END OF SECTION 
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Part 1 General 
 

 

1.1       REFERENCES    

 
 .1  ASTM A525M, Specification for General Requirements for Steel Sheet, Zinc-Coated 

(Galvanized) by the Hot-Dip Process.  
 

1.2       PRODUCT DATA    

 
 .1  Submit product data in accordance with Section 20 05 01 – Mechanical General 

Requirements. 
 
.2  Indicate the following:  

.1  Performance data.  
 

1.3       MAINTENANCE DATA    

 
 .1  Provide maintenance data for incorporation into manual specified in Section 20 05 01 – 

Mechanical General Requirements.  
 

1.4       CERTIFICATION OF RATINGS    

 
 .1  Catalogue or published ratings shall be those obtained from tests carried out by 

manufacturer or those ordered by him from independent testing agency.  
 

Part 2 

 
 Products 

2.1       MULTI-LEAF DAMPERS    

 
 .1  Provide where indicated.  

 
.2  Opposed blade type.  
 
.3  Extruded, interlocking blades, complete with extruded silicone seals, spring stainless 

steel side seals, extruded aluminum frame. Low leakage thermally broken face type.  
 
.4  Pressure fit self-lubricated bronze bearings.  
 
.5  Linkage: plated steel tie rods, brass pivots and plated steel brackets, complete with 

plated steel control rod.  
 
.6  Operator: Refer to Section 23 09 36 – Energy Monitoring Control Systems (EMCS).  
 
.7  Insulated aluminum dampers:  

.1  Frames: thermally broken insulated with extruded polystyrene foam with R factor 
of 5.0.  

.2  Blades: thermally broken constructed from aluminum extrusions with internal 
hollows insulated with polyurethane or polystyrene foam, R factor of 5.0.  

 
.8  Standard of Acceptance: Tamco 9000BF Series. 
 

2.2       BACK DRAFT DAMPERS    

 
 .1  Automatic gravity operated, multi leaf, steel construction with nylon bearings, spring 

assisted. Provide on all exhaust fans except where noted otherwise and in other locations 
where indicated.  
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.2  Standard of Acceptance: Tamco Series 7000.  
 

Part 3 

 
 Execution 

3.1       INSTALLATION    

 
 .1  Install where indicated.  

 
.2  Install in accordance with recommendations of SMACNA and manufacturer's instructions. 
 
.3  Seal multiple damper modules with silicon sealant.  
 
.4  Install access door adjacent to each damper. See Section 23 33 00 - Air Duct 

Accessories.  
 
.5  Install damper operator and accessories.  
 

  
END OF SECTION 
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Part 1 General 
 

 

1.1       REFERENCES    

 
 .1  CAN/ULC-S110, Fire Tests for Air Ducts.  

 
.2  UL 181, Factory Made Air Ducts and Connectors.  
 
.3  ANSI/NFPA 90A, Installation of Air Conditioning and Ventilating Systems.  
 
.4  ANSI/NFPA 90B, Installation of Warm Air Heating and Air Conditioning Systems.  
 
.5  SMACNA HVAC Duct Construction Standards - Metal and Flexible.  
 

1.2       PRODUCT DATA    

 
 .1  Submit product data in accordance with Section 20 05 01 - Mechanical General 

Requirements.  
 

1.3       CERTIFICATION OF RATINGS    

 
 .1  Catalogue or published ratings shall be those obtained from tests carried out by 

manufacturer or independent testing agency signifying adherence to codes and 
standards.  

 
Part 2  

 
 Products 

2.1       GENERAL    

 
 .1  Factory fabricated to CAN/ULC S110.  

 
.2  Pressure drop coefficients listed below are based on relative sheet metal duct pressure 

drop coefficient of 1.00.  
 
.3  Flame spread rating not to exceed 25. Smoke developed rating not to exceed 50.  
 

2.2       METALLIC - UNINSULATED    

 
 .1  Spiral wound flexible aluminum.  

 
.2  Performance:  

.1  Factory tested to 2.5 kPa (10 in. w.c.) without leakage.  

.2  Maximum relative pressure drop coefficient: 3.  
 

.3  Standard of Acceptance: Flexmaster T/L.  
 

2.3       METALLIC - INSULATED    

 
 .1  Spiral wound flexible aluminum with factory applied, 25 mm (1 in.) thick flexible glass 

fibre thermal insulation with vapour barrier and vinyl jacket.  
 
.2  Performance:  

.1  Factory tested to 2.5 kPa (10 in. w.c.) without leakage.  

.2  Maximum relative pressure drop coefficient: 3.  
 
.3  Standard of Acceptance: Flexmaster T/L-T.  
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Part 3 

 
 Execution 

3.1       DUCT INSTALLATION    

 
 .1  Install in accordance with: SMACNA, CAN/ULC-S110 and NFPA 90A.  

 
.2  Maximum length of flexible duct: 1.5 m (5 ft.). Support flexible duct to prevent deforming 

or restricted air flows. All ductwork to diffusers including the elbow shall be rigid ductwork. 
Flexible duct to be used only for vertical drop to diffuser beyond rigid elbow in order to 
center diffuser in ceilings.  

 
.3  Hanger or saddle material in contact with the flexible duct shall be of sufficient width to 

prevent any restriction of internal diameter of duct when the weight of the supported 
section rests on the hanger or saddle material. In no case will the material contacting the 
flexible duct be less than 25 mm (1 in.) wide and cover one half the circumference of the 
outside diameter of the flexible duct.  

 
.4  Transverse duct joints at connections to rigid ductwork and equipment shall be sealed in 

accordance with Section 23 31 14 - Ductwork-Low-Pressure-Metal to 500 Pa (2 in.).  
 
.5  The ends of ducts shall be trimmed squarely prior to installation.  
 
.6  Collars to which flexible duct is attached shall be a minimum of 50 mm (2 in.) in length.  
 
.7  Collars and sleeves shall be inserted into flexible ducts a minimum of 25 mm (1 in.) 

before fastening.  
 
.8  Metallic flexible duct shall be attached using a minimum of three #8 sheet metal screws 

equally spaced around the duct's circumference; ducts larger than 300 mm (12 in.) 
diameter shall have a minimum of five #8 sheet metal screws. Screws shall be located at 
least 12 mm (1/2 in.) from the duct end.  

 
.9  Insulation and vapour barriers shall be fitted over the core connection and shall be 

supplementally secured with a draw band.  
 
.10  Insulated metallic flexible ductwork shall be provided where ductwork is identified to be 

insulated under Section 20 07 13 - Thermal Insulation for Ducting.  
 

  
END OF SECTION 
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Part 1 General 
 

 

1.1       SHOP DRAWINGS AND PRODUCT DATA    

 
 .1  Submit shop drawings and product data in accordance with Section 20 05 01 – 

Mechanical General Requirements.  
 
.2  Indicate following:  

.1  Fan Curves showing point of operation and sound rating data.  

.2  Dimensions.  

.3  Voltage and amperage.  
 

1.2       MAINTENANCE DATA    

 
 .1  Provide maintenance data for incorporation into manual specified in Section 20 05 01 – 

Mechanical General Requirements.  
 

1.3       MAINTENANCE MATERIALS    

 
 .1  Provide maintenance materials in accordance with Section 20 05 01 – Mechanical 

General Requirements.  
 
.2  Furnish list of individual manufacturer's recommended spare parts for equipment such as 

bearings and seals, and addresses of suppliers, together with list of specialized tools 
necessary for adjusting, repairing or replacing, for placement into operating manual.  

 
1.4       CERTIFICATION OF RATINGS    

 
 .1  Catalogued or published ratings shall be those obtained from tests carried out by 

manufacturer or those ordered by him from independent testing agency signifying 
adherence to codes and standards.  

 
Part 2 

 
 Products 

2.1       FANS GENERAL    

 
 .1  Standard of rating: AMCA 201 for Fan Application. AMCA 303 for application of Sound 

Power Ratings for ducted air moving devices. Performance of fans to AMCA 210 and 
ANSI/ASHRAE 51. Unit to bear AMCA certified seal. Pwl ratings to comply with AMCA 
301, tested to AMCA 300 Unit to bear AMCA certified sound rating seal.  

 
.2  Maximum loudness: 6 sones.  
 
.3  Capacity, total static pressure, revolutions per minute, power, model, size and sound 

power levels: as indicated. Refer to drawings for schedule.  
 

2.2       CENTRIFUGAL INLINE FANS    

 
 .1  Fan wheels:  

.1  Welded steel or aluminum construction.  

.2  Maximum operating speed of centrifugal fans not more than 50% of first critical 
speed.  

 
.2  Bearings: heavy duty grease lubricated ball or roller self aligning type with oil retaining, 

dust excluding seals and a certified minimum rated life of 100,000 h in accordance with 
(Anti-Friction Bearing Manufacturers Association) AFBMA L-10 life standard. Bearings to 
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be rated and selected in accordance with AFBMA 9 and AFBMA 11.  
 
.3  Housings:  

.1  Volute with inlet cones: fabricated steel for wheels 300 mm (12 in.) or greater, 
steel, aluminum, for smaller wheels, braced, and with welded supports.  

.2  Provide latched airtight access doors with handles.  
 

.4  Motors:  
.1  Externally mounted with adjustable drive pulleys.  
.2  Cabinet mounted factory wired disconnect switch.  

 
Part 3 

 
 Execution 

3.1       MANUFACTURER’S INSTRUCTIONS    

 
 .1  Install as per manufacturer’s instructions.  

 
.2  Provide sheaves and belts for final air balance.  
 
.3  Provide rubber in shear vibration isolation hanging kits for hung fans.  
 
.4  Provide flexible duct connection on inlet and outlet of fans.  
 
.5  Provide seismic cable restraint system designed to section 20 05 20 – Seismic Restraints 

for all suspended fans.  
 

  
END OF SECTION 
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Part 1 General 
 

 

1.1       REFERENCES    

 
 .1  AMCA 99, Standards Handbook.  

 
.2  ANSI/AMCA 210, Laboratory Methods of Testing Fans for Rating.  
 
.3  AMCA 300, Reverberant Room Method for Sound Testing of Fans.  
 
.4  AMCA 301, Methods for Calculating Fan Sound Ratings from Laboratory Test Data.  
 
.5  ANSI/ASHRAE 51, Laboratory Methods of Testing Fans for Rating.  
 

1.2       SHOP DRAWINGS AND PRODUCT DATA    

 
 .1  Submit shop drawings and product data in accordance with Section 20 05 01 – 

Mechanical General Requirements. 
 
.2  Product data to include fan curves and sound rating data.  
 

1.3       OPERATION AND MAINTENANCE DATA    

 
 .1  Provide operation and maintenance data for incorporation into manual specified in 

Section 20 05 01 – Mechanical General Requirements.  
 

1.4       CERTIFICATION OF RATINGS    

 
 .1  Catalogued or published ratings shall be those obtained from tests carried out by 

manufacturer or those ordered by him from independent testing agency signifying 
adherence to codes and standards in force.  

 
.2  Provide confirmation of testing.  
 

Part 2 

 
 Products 

2.1       FANS GENERAL    

 
 .1  Capacity: as indicated on fan schedule.  

 
.2  Sound ratings: comply with AMCA 301, tested to AMCA 300.  
 
.3  Statically and dynamically balanced. Constructed in conformity with AMCA 99.  
 
.4  Ratings: based on tests performed in accordance with ANSI/AMCA 210, and 

ANSI/ASHRAE 51.  
 
.5  Bearings: sealed lifetime of self aligning type with oil retaining, dust excluding seals and a 

certified minimum rated life of 100,000 h in accordance with AFBMA L10 life standard. 
Bearings to be rated and selected in accordance with AFBMA 9 and AFBMA 11.  

 
.6  Provide self-flash roof curbs for all roof mounted fans.  
 
.7  Refer to fan schedule for additional description and options.  
 

2.2       ROOF EXHAUSTERS    
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 .1  Centrifugal V belt or direct driven as indicated.  

.1  Housings: spun aluminum housing and complete with resilient mounted motor 
and fan.  

.2  Impeller: non-overloading.  

.3  12 mm (1/2 in.) mesh 2.0 mm (12 Ga.) dia. aluminum birdscreen.  

.4  Gasketted aluminum backdraft dampers.  

.5  Weatherproof disconnect switch on fan housing.  

.6  Continuous curb gaskets, cadmium plated securing bolts and screws.  

.7  Adjustable motor sheave.  
 

.2  Standard of Acceptance: Greenheck model indicated in schedule on drawings.  
 

Part 3 

 
 Execution 

3.1       INSTALLATION    

 
 .1  Install in accordance with manufacturer's instructions.  

 
.2  Size anchor bolts for fume hood exhaust fan base to withstand seismic acceleration 

and velocity forces for location of installation.  
 

  
END OF SECTION 
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Part 1 General 
 

 

1.1       PRODUCT DATA    

 
 .1  Submit product data in accordance with Section 20 05 01 – Mechanical General 

Requirements.  
 
.2  Indicate the following:  

.1  Capacity.  

.2  Throws.  

.3  Noise criteria.  

.4  Finish.  

.5  Fastening details.  
 

1.2       MAINTENANCE MATERIALS    

 
 .1  Provide maintenance materials in accordance with Section 20 05 01 – Mechanical 

General Requirements.  
 
.2  Include:  

.1  Keys for volume control adjustment.  

.2  Keys for air flow pattern adjustment.  
 

1.3       MANUFACTURED ITEMS    

 
 .1  Grilles, registers and diffusers shall be product of one manufacturer for generic type.  

 
1.4       CERTIFICATION OF RATINGS    

 
 .1  Catalogued or published ratings shall be those obtained from tests carried out by 

manufacturer or those ordered by him from independent testing agency signifying 
adherence to codes and standards.  

 
Part 2 

 
 Products 

2.1       GENERAL    

 
 .1  Standard product to meet capacity, throw, noise level, throat and outlet velocity as 

indicated.  
 
.2  Frames:  

.1  Full perimeter gaskets.  

.2  Plaster frames where set into plaster or gypsum board.  

.3  Concealed fasteners.  

.4  Dimensions to suit T-bar ceiling where applicable.  
 

.3  Concealed operators.  
 
.4  Colour: as directed by Consultant.  
 

2.2       DIFFUSERS, GRILLES & REGISTERS    

 
 .1  Sizes and types as indicated on drawings.  

 
.2  Standard of acceptance: E.H. Price, Titus, Nailor Hart, Krueger, Metalaire.  
 



     
Municipality of North Grenville Diffusers, Registers and Grilles     Section 23 37 13 
Pool House   Page 2 
211-09894-00     
 

   

Part 3 

 
 Execution 

3.1       INSTALLATION    

 
 .1  Install in accordance with manufacturers instructions.  

 
.2  Install with vandal resistant head stainless cadmium plated screws in countersunk holes 

where fastenings are visible.  
 

  
END OF SECTION 
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Part 1 General 
 

 

1.1       REFERENCES      

 
 .1  ASTM E90, Method for Laboratory Measurement of Airborne Sound Transmission Loss 

of Building Partitions.  
 

1.2       PRODUCT DATA    

 
 .1  Submit product data in accordance with Section 20 05 01 – Mechanical General 

Requirements.  
 
.2  Indicate the following:  

.1  Pressure drop.  

.2  Face area.  

.3  Free area.  
 

1.3       CERTIFICATION OF RATINGS    

 
 .1  Catalogued or published ratings shall be those obtained from tests carried out by 

manufacturer or those ordered by him from independent testing agency signifying 
adherence to codes and standards.  

 
1.4       TEST REPORTS    

 
 .1  Submit certified data from independent laboratory substantiating acoustic and 

aerodynamic performance to ASTM E90.  
 

Part 2 

 
 Products 

2.1       FIXED LOUVRES - ALUMINUM    

 
 .1  Locations as indicated on drawings.  

.1  Material: extruded aluminum alloy 6063-T5.  

.2  Blade: stormproof pattern with centre watershed in blade, reinforcing bosses and 
maximum blade length of 1500 mm (5 ft.).  

.3  Frame, head, sill and jamb: 100 mm (4 in.) deep one piece extruded aluminum, 
minimum 2 mm (0.08 in.) thick with approved caulking slot, integral to unit.  

.4  Mullions: at 1500 mm (5 ft.) maximum centres.  

.5  Fastenings: stainless steel nuts and resilient neoprene washers between 
aluminum and head of bolt, or between nut, S/S washer and aluminum body.  

.6  Screen: 12 mm (1/2 in.) exhaust 19 mm (3/4 in.) intake mesh, 2 mm (12 Ga.) 
diameter wire aluminum bird screen on inside face of louvres in formed U-frame.  

.7  Finish: factory applied primer and baked enamel or anodized finish. 
Colour: to Consultant's approval.  

.8  Standard of Acceptance: E.H. Price Model JE443. 
 

Part 3 

 
 Execution 

3.1       INSTALLATION    

 
 .1  In accordance with manufacturers and SMACNA recommendations.  

 
.2  Anchor securely into opening. Seal with caulking all around to ensure weather tightness.  
 

END OF SECTION 
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Part 1  General 
 
1.1       RELATED SECTIONS  

.1  Section 20 05 01 - Mechanical General Requirements.  

.2  Section 20 05 20 - Seismic Restraints.  

.3  Section 23 05 93 - Testing, Adjusting and Balancing for HVAC  

 
1.2       REFERENCES  

.1  ASME Boiler and Pressure Vessel Code, Section IV.  

.2  Canadian Standards Association (CSA).  
.1  CSA 4.9-2013/ANSI Z21.13-2013, Gas-Fired Low Pressure Steam and Hot 

Water Boilers.  
.2  CSA B51-14, Boiler, Pressure Vessel, and Pressure Piping Code.  
.3  CSA C22.1-15, Canadian Electrical Code.  

.3  Canada National Standard/Canadian Gas Association.  
.1  CAN1-3.1-77(R2006), Industrial and Commercial Gas-Fired Package Boilers.  
.2  CAN/CGA-B149.1-10, Natural Gas Installation Code.  

.4  American Society of Heating, Refrigerating, and Air-Conditioning Engineers.  
.1  ASRAE 90.1-2013, Energy Standard for Buildings Except Low-Rise Residential 

Buildings.  

.5  Ontario Gas Utilization Code including all Addendum.  

.6  Technical Standards and Safety Act.  

.7  References shall be the latest update version.  

 
1.3       SHOP DRAWINGS  

.1  Submit shop drawings in accordance with Section 20 05 01 - Mechanical General 
Requirements.  

.2  Indicate the following:  
.1  General arrangement showing terminal points, instrumentation test connections.  
.2  Clearances for operation, maintenance, and servicing.  
.3  Piping hook-ups.  
.4  Equipment electrical drawings.  
.5  Burners and controls.  
.6  All miscellaneous equipment.  
.7  Flame safety control system.  

.3  Engineering data to include:  
.1  Boiler efficiency at 25%, 50%, 75% and 100% of design capacity.  
.2  At each of the above points of operation provide heat output and input, thermal 

fluid inlet and outlet temperatures, thermal fluid pressure drop, fuel flow, flue gas 
flow and flue gas temperature.  
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1.4       MAINTENANCE DATA & INSTRUCTIONS  

.1  Provide maintenance data for incorporation into manual specified in Section 20 05 01 - 
Mechanical General Requirements.  

.2  A manufacturer’s representative shall provide 8 hours of operation and maintenance 
instruction to the building staff on site.  

.3  The boilers shall be provided with complete instruction manuals, including:  
.1  Boiler Installation Manual.  
.2  User's Manual.  
.3  Gas Conversion Supplement.  
.4  Venting Supplements and Instructions.  
.5  Mounting Instructions. 
  

.4  Unit to come with a 24/7 maintenance contract for first 12 month period after substantial 
completion.  

 
Part 2  Products 

 

2.1       GENERAL  

 
.1  Packaged Boilers: 

.1 Project scope: 
.1 Supply and install 1 high-efficiency condensing boiler(s), sealed 

combustion, modulating, and power vented that use either outside or 
inside air for combustion. 

 .2 Standard of Acceptance: 
.1 The Boiler shall be a NY Thermal Inc Trinity TFT154 as basis of design 

with an input rating of 154 Btu/hr. and an output of 141 Btu/hr.  It shall 
be capable of operating on either natural gas (NG) with the following 
performance: 

.2 The boiler shall have a minimum 10 to 1 turndown ratio with the full 
modulation range between the maximum and the minimum output levels. 

.3 The boiler shall be capable of operating on natural gas (NG). The normal 
operation of the boiler with natural gas pressure shall be between 3.5 
inches of W.C. and 10.5 inches of W.C. 

 .3 Installation: 
.1 The boiler shall be installed according to the manufacturer’s installation 

and operation manual.  
 
.2 Required Certifications: 

.1 The boiler shall be certified to the ANSI Z21.13/CSA 4.9-2017 Gas-fired Boiler 
Standard and ANSI Z223.1/NFPA 54 CSA B149.1. 

.2 The boiler shall be certified and listed by C.S.A. Group under the latest edition of 
the ANSI Z21.13 for the U.S. and CSA 4.9 in Canada. 

.3 The boiler shall bear the ASME “H” stamp for 160 psi maximum working pressure 
and shall be National Board listed. 

.4 The boiler’s Thermal Efficiency shall be verified by the Hydronics Institute of 
AHRI and listed in the AHRI Certification Directory. 

.5 The boiler shall be certified for low NOx sub 14 ng/J or 20 PPMN at 3% 02 and 
shall be listed in the South Coast Air Quality Management District directory. 

.6 The boiler controls shall be certified by CSA, UL, or equivalent. 

.7 All electrical components shall be certified by CSA, UL, or equivalent. 
 
.3 Product Design: 
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 .1 Enclosure: 
.1 The enclosure shall be constructed of cold-rolled carbon steel, primed 

and painted on both sides. 
.2 The boiler dimensions shall be: 19.75 in. (width) x 18.5 in. (depth) x 43.6 

in. (height). 
.3 The boiler weight (operating weight) shall be 180 lb. 

 .2 Heat exchanger and combustion components: 
.1 The heat exchanger shall be a fire tube design constructed of high 

quality stainless steel material. 
.2 The combustion chamber shall be one-piece form pressed and not 

welded. 
.3 The condensate collection base shall be constructed of non-metallic 

material. 
.4 The heat exchanger shall be able to operate up to 50% mixture of 

propylene glycol without significant loss of performance. 
.5 The burner shall be a premix design made with stainless steel and a 

woven metal fiber covering mesh to provide a wide range of modulating 
firing rates. The burner and flame observation port shall be provided for 
visual inspection during boiler operation. The burner flame shall be 
ignited by direct spark ignition and monitored by the flame sensor. 

.6 The negative pressure regulating gas valve shall use the fan venture 
effect to pull the gas through the valve in the correct ratio to inlet air. 

.7 The boiler shall be equipped with a variable speed blower capable of 
modulating the boiler firing rate from 100% down to 6.6% and providing 
smooth operation throughout the entire operating range. 

 .3 Venting and combustion air configurations: 
.1 The boiler shall be capable of using either outside air (direct vent 

system) or inside air (non-direct vent system using single pipe) for 
combustion. Inlet and outlet of the vent system shall be connected to 
either through-the-roof or sidewall terminations and shall be tested for 
unbalanced (different pressure zones) locations. 

.2 Air intake acceptable venting materials include PVC, CPVC, PP, SS, 
galvanized steel, and corrugated aluminum. Total equivalent vent length 
shall be up to 60 ft. using 3” pipe and up to 150 ft. using 4” pipe. 

.3 Exhaust (flue gases) shall be vented using CPVC Schedule 40 or 80 
(solid core), and SS as referenced in the boiler installation manual. Total 
equivalent vent length shall be up to 60 ft. using 3” pipe and up to 150 ft. 
using 4” pipe. 

.4 Common venting flue gases shall use Category IV approved materials.  
Maximum of four (4) boilers can be connected to a common vent with the 
use of the Common Vent Backflow Damper Collar Kit. All boilers shall be 
of equal size and type. 

 .4 Water connections: 
.1 The boiler shall be used in a closed loop pressurized system and require 

a properly sized thermal expansion tank to meet local codes. 
.2 The boiler shall have both top and bottom supply and return connections. 
.3 Water connection sizes, both supply and return, shall be standard 1 in. 

for TFT-154. 
 .5 Electrical: 

.1 The main power supply shall be 110-120 VAC, 60 Hz, single phase and 
shall not exceed 15 Amps. 

.2 The boiler printed circuit board shall be equipped with dry contacts rated 
for 5A/120VAC to connect 3 zone pumps, boiler pump, LWCO, 3 
thermostats, zone pump controller, supply/return temperature sensors, 
outdoor air temperature sensor, alarm contacts, DHW tank, air handler 
interrupt, and cascading control for up to 32 boilers. 
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.3 Electrical components: CSA Approved. 
 .6 Controls shall be certified and furnished with the following features: 

.1 Control system shall include a built-in 7-inch color touch screen allowing 
to turn the boiler on and off, monitor operation, change operating mode 
(space heating and DHW), adjust operating parameters, set up cascade 
operation and view history of errors and notifications. 

.2 Low water cut off (LWCO) with manual reset. 

.3 ASME certified pressure relief valve set to 50 PSIG provided as 
standard. 

.4 Flue gas, supply or return water temperature sensors. 

.5 Built-in freeze protection. 

.6 Warm Weather Shutdown. 

.7 4 pump contacts (boiler, zone1/DHW, zone2 and zone3/system). 

.8 Fully customizable outdoor temperature reset curve provided along with 
an outdoor temperature sensor for field installation. 

.9 Multiple boiler system functionality including lead/lag capability up to 32 
boilers cascading and main boiler rotation for equal run hours. 

.10 Contacts indicating manual reset lockouts on flame failure, high 
temperature limits, high pressure limits, low water cut off limits and air 
pressure limits. 

.11 Flame sensing rod. 

.12 History of alarms, operating conditions, failures and user notifications. 

.13 Control capability to communicate with external systems to control 
temperatures remotely, access usage data and receive diagnostic 
notifications. 

.14 Control capability to communicate with Building Management Systems 
using Modbus, BACnet or LonWorks communication protocols. 

.4 Warranty: 
.1 The heat exchanger shall have limited lifetime warranty for commercial 

applications. 
.2 All other parts of the boiler shall have five (5) year warranty for commercial 

applications covering defects in materials and workmanship. 
.3 The labor warranty shall be one (1) year for commercial applications. 
.4 The warranty period shall be based on the date of Substantial Completion. 

 
.5 Manuals: 

.1 Complete set of documents including product brochure, installation manual, user 
manual, wiring diagrams, piping diagrams, controls sequences, engineering 
specification, submittals and warranties shall be submitted for approval. 

.6  Anchor bolts and templates:  
.1  Supply for installation by other Divisions. Anchor bolts to be sized to Section 20 

05 20 - Seismic Restraint. 

.7  Trial usage:  
.1  Engineer may use boilers for test purposes prior to acceptance and 

commencement of warranty period.  
.2  Supply labour, materials and instruments required for tests.  

.8  Temporary use by contractor:  
.1  Contractor may use boilers only after written approval from Engineer.  
.2  Monitor and record performance continuously. Keep log of maintenance activities 

carried out.  
.3  Refurbish to as-new condition before final inspection and acceptance.  

 
2.2       VENTING AND COMBUSTION AIR  
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.1  Boilers must be capable of using outside air piped directly to boiler for combustion. Inlet 
and termination of these pipes shall terminate horizontally or vertically as indicated on 
drawings. Terminate in manufacturer recommended termination.  

.2  The boiler venting shall be direct vent. Material as per manufacturer's requirements and 
local codes. Common venting is acceptable provided the lengths and pipe sizes meet or 
exceed the manufacturer’s installation instructions. 

.3  The boiler shall be equipped with a flue gas vent opening at the back of the boiler. 
Venting shall be side wall horizontal or vertical sealed (direct vent) chimney system.  

.4  The boiler shall operate under Category IV positive vent pressure conditions for room air 
dependent operation.  The use of room dependent air for combustion air is not 
acceptable. 

 

2.3       BOILER TRIM  

.1  All electrical components to be high quality manufacture and bear UL label.  

.2  Water boiler controls furnished:  
.1  Manual reset fixed high limit set at 99°C (210°F), wired in series with ignition 

system.  
.2  Adjustable boiler temperature set point.  
.3  Combination pressure-temperature gauge. Gauge dial clearly marked and easy 

to read.  
.4  ASME certified pressure relief valve, set to relieve at 60 PSIG.  
.5  Flue gas, outlet water temperature, and return water temperature sensors.  
.6  Low water cut-off shall be provided in the supply header of each boiler, which 

shall shut down the boiler if a condition of low water level should occur. This 
control shall be an internal probe sensing type.  

.7  Circulator - As indicated on drawings. 

.3 Condensate neutralization kit for each boiler and for the exhaust stack condensate drain. 
 
2.4       TESTS  

 
.1  Boiler inspection shall include hydrostatic test in the presence of an Authorized Inspector. 

Inspector shall certify a data report which shall be delivered with the boiler as evidence of 
A.S.M.E. compliance. In addition to A.S.M.E. symbol, the boilers shall bear a Canadian 
Registration Number.  

 
Part 3  Execution 

 

3.1       INSTALLATION 

  

.1  Install in accordance with ASME Boiler and Pressure Vessels Code Section IV, 
regulations of Province having jurisdiction, except where specified otherwise, and 
manufacturers recommendations.  

.2  Make all required piping connections to all inlets and outlets recommended by boiler 
manufacturer.  

.3  Maintain clearances as indicated or if not indicated, as recommended by manufacturer 
for operation, servicing and maintenance without disruption of operation of any other 
equipment/system.  

.4  Provide all electrical wiring required for a complete and operational system. Wiring to 
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conform to manufacturer's recommendation and to requirements of Division 26.  

.5  Follow manufacturer's installation instructions. Before operating the boiler/burner unit, the 
boiler manufacturer shall carry out initial start-up.  

.6  The installation shall conform to the requirements of the authority having jurisdiction or, in 
the absence of such requirements, to the following codes (latest editions):  
.1  Each gas-fired boiler shall be installed based on the latest editions of: 

CAN/CGA-B149.1 Installation Codes for Gas Burning Appliances (for Canada).  

.7  Install pressure relief valve with a discharge pipe with internal cross sectional area not 
less than the full area of the valve outlet, and arrange so that there will be no danger of 
scalding an attendant. Install factory-supplied low water cut-off device.  

.8  Once the installation work is complete, the heating contractor shall familiarize the system 
operator/ultimate owner with all equipment.  

.9  The installation, adjustment, service, and maintenance of this equipment must be 
performed by a licensed professional heating contractor.  

.10  Provide flue gas and combustion air piping and system as per manufacturer's directions 
and this section. 

.11 Pipe condensate drain lines to the nearest floor drain.  
 

3.2       START-UP AND SERVICE  

.1  Start-up and service of each packaged boiler shall be provided by factory-trained 
technicians of the manufacturer's service division or local authorized representative.  

.2  Provision shall be made for the start-up of each packaged boiler, as well as instruction to 
owner's personnel concerning operation and maintenance.  

 
3.3       COMMISSIONING  

.1  Manufacturer to:  
.1  Start up and commission installation.  
.2  Provide 8 hrs. on site to demonstrate operation and maintenance.  
.3  Certify installation.  

.2  Provide Consultant at least 48 h notice prior to inspections, tests, and demonstrations. 
Submit written report of inspections and test results.  

.3  Refer to Section 23 05 93 - Testing, Adjusting and Balancing for HVAC for procedures 
required.  

 
3.4       EFFICIENCY  

.1  Each packaged boiler shall be adjusted on site to operate at a maximum efficiency at all 
firing rates.  

 

END OF SECTION 
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Part 1 General 
 

 

1.1       SHOP DRAWINGS AND PRODUCT DATA    

 
 .1  Submit shop drawings and product data in accordance with Section 20 05 01 – 

Mechanical General Requirements.  
 
.2  Product data to include fan curves and sound rating data.  
 

1.2       OPERATION AND MAINTENANCE DATA    

 
 .1  Provide operation and maintenance data for incorporation into maintenance manual 

specified in Section 20 05 01 – Mechanical General Requirements.  
 

1.3       MANUFACTURED ITEMS    

 
 .1  Catalogued or published ratings shall be those obtained from tests carried out by 

manufacturer or those ordered by him from independent testing agency signifying 
adherence to codes and standards in force.  

 
.2  Provide confirmation of testing.  
 

Part 2 
 

 Products 

2.1       GENERAL    

 
 .1  Units shall be CSA approved. 

 
2.2       ENERGY RECOVERY EXCHANGER 

 
 .1  Casing:  20 gauge aluminum with white enamel finish, lined with insulation. 

 
.2  Energy transfer surfaces: polymerized paper. 
 
.3  Two direct drive motors, forward curved, dual inlet impellers with permanently lubricated 

sealed bearings. 
 
.4  Condensate drain. 
 
.5  Removable access panels. 
 
.6  Timed exhaust only defrost control. 
 
.7  Condensate drain. 
 
.8  Performance characteristics: as indicated in the schedule on the drawings. 
 
.9  Throw away filters for outdoor and exhaust air (MERV 8). 
 
.10  Neoprene hanging vibration isolation kit. 
 
.11  Internal mounted backdraft damper on discharge. 
 
.12  Standard of Acceptance: as per schedule on drawings. 
 
.13  Voltage: as per schedule on drawings. 
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2.3       CONTROLS    

 
 .1  ERV controls to be by unit manufacturer and provided with the ERV.  Refer to schedule 

on drawings for controls. 
  

Part 3 

 

Execution 

2.1       INSTALLATION    

 
 .1  Install in accordance with manufacturer’s instructions. 

 
.2  Support independently of adjacent ductwork with flexible connections. 
 
.3  Pipe condensate to drain. 
 
.4  Brace unit in accordance with Section 20 05 20 – Seismic Restraints. 
 
.5  Division 20 is to wire low voltage controls.  Install in conduit as per Division 26. 
 

 
END OF SECTION 
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Part 1 General 
 

 

1.1       SHOP DRAWINGS    

 
 .1  Submit shop drawings in accordance with Section 20 05 01 – Mechanical General 

Requirements.  
 
.2  Indicate:  

.1  Equipment, capacity, piping, and connections.  

.2  Dimensions, internal and external construction details, recommended method of 
installation with proposed structural steel support, sizes and location of mounting 
bolts holes.  

 
1.2       MAINTENANCE    

 
 .1  Provide maintenance data for unit heaters for incorporation into maintenance manual 

specified in Section 20 05 01 – Mechanical General Requirements. 
 

Part 2 
 

 Products 

2.1       CABINET UNIT    

 
 .1  Vertical Cabinet Units.  

.1  Standard of Acceptance: Engineered Air CUH model as indicated on schedule. 

.2  Vertical Cabinet Type, front toe space inlet, color to be selected by architect from 
manufacturer’s standard colors, access door, free discharge multi-speed motor, 
multi row hydronic heating coil, manual air vent, 1" throwaway pleated media 
filter.  

.3  Heating Capacity: as indicated in schedule with 21°C (70°F) entering air 
temperature, 60°C (140°F) entering hot water temperature with a 11°C (20°F) 
temperature drop.  

.4  Electrical: 120/1/60. Unit mounted power isolation switch.  

.5  Controlled by local line voltage thermostat by Division 26. 
 

.2  Horizontal Concealed Cabinet Units.  
.1  Standard of Acceptance: Engineer Air CUH model as indicated in schedule.  
.2  Horizontal concealed cabinet type, ducted inlet, ducted outlet, galvanized cabinet 

finish, free discharge multi-speed motor, multi row hydronic heating coil, manual 
air vent, 1" throwaway pleated media filter.  

.3  Heating capacity: as indicated in schedule with 21°C (70°F) entering air 
temperature, 60°C (140°F) entering water temperature with a 11°C (20°F) 
temperature drop.  

.4  Electrical: 120/60/1. Unit mounted power isolation switch.  

.5  Controlled by local line voltage thermostat by Division 26.  
 

Part 3 
 

 Execution 

3.1       INSTALLATION    

 
 .1  Install according to piping layout. Provide for pipe movement during normal operation.  

 
.2  Maintain proper clearance around equipment to permit performance of service 

maintenance. Check final location with Consultant if different form that indicated prior to 
installation.  

 
.3  Should deviations beyond allowable clearances arise, request and follow Consultant's 
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directive.  
 
.4  Refer to manufacturer's installation drawings. Verify electrical service work with 

characteristics stamped on unit.  
 
.5  Check that all openings for appurtenances and operating weight conform to shop 

drawings.  
 
.6  Valves  

.1  As per details.  
 

.7  Clean all finned tubes and comb straight.  
 
.8  Provide supplementary suspension steel as required.  
 

  
END OF SECTION 
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Part 1 General 

 
 

1.1       SHOP DRAWINGS    

 
 .1  Submit shop drawings in accordance with Section 20 05 01 – Mechanical General 

Requirements.  
 
.2  Indicate:  

.1  Equipment, capacity and piping connections.  

.2  Dimensions, internal and external construction details, recommended method of 
installation with proposed structural steel support, sizes and location of mounting 
bolt holes.  

 
1.2       CLOSEOUT SUBMITTALS    

 
 .1  Provide operation and maintenance data for heaters for incorporation into manual 

specified in Section 20 05 01 – Mechanical General Requirements.  
 

Part 2 

 
 Products 

2.1       HORIZONTAL UNIT HEATERS    

 
 .1  Casing: Two-piece with "picture frame" front formed into wraparound sides, top and 

bottom. Adjustable horizontal louvers are to be standard. 18 gauge back panel with 
deep-draw fan orifice for extreme rigidity. Steel supply and return pipe tap connectors 
bolted to back. Casings phosphatized to prevent corrosion and painted with baked 
enamel.  

 
.2  Coils: Fins are to be aluminum, mechanically bonded to seamless copper tubing. All coils 

to be one-row deep in air flow direction. Coils are to be tested at 2758 kPa (400 psi) air 
under water. Standard coils to have .031 copper tubing suitable for use on steam 
pressures to 517 kPa (75 psi) or hot water up to 1379 kPa (200 psi) or 163°C (325°F).  

 
.3  Fan: direct drive propeller type, factory balanced, with anti-corrosive finish and fan guard. 
 
.4  Motor: speed as indicated continuous duty, built-in overload protection, and resilient 

motor supports.  
 
.5  Air outlet: four-way adjustable louvres.  
 
.6  Capacity: as indicated in schedule based on hot water heating capacity on 60°C (140°F) 

and 11°C (20°F) temperature drop.  
 
.7  Unit mounted power isolation switch.  
 
.8  Standard of Acceptance: Engineered Air ‘H’ Series.  
 
.9  Supply electrical disconnect.  Installed by electrical contractor.  
 
.10  Controlled by local line voltage thermostat by Division 26. 
 

Part 3 
 

 Execution 

3.1       INSTALLATION    
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 .1  Install in accordance with manufacturer's instructions.  
 
.2  Provide double swing pipe joints as indicated.  
 
.3  Check final location with Consultant if different from that indicated prior to installation. 

Should deviations beyond allowable clearances arise, request and follow Consultant's 
directive.  

 
.4  Hot water units: for each unit, install ball valve on inlet and circuit balancing valve on 

outlet of each unit. Install drain valve at low point. Install manual air vent with isolation 
valve at high point.  

 
.5  Clean finned tubes and comb straight.  
 
.6  Provide supplementary suspension steel as required.  
 
.7  Before acceptance, set discharge patterns and fan speeds to suit requirements.  
 
.8  Suspended unit heaters to have seismic restraint cable system designed in accordance 

with Section 20 05 20 – Mechanical General Requirements. 
 

 

END OF SECTION 
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Part 1 General 
 

 

1.1       SHOP DRAWINGS AND PRODUCT DATA    

 
 .1  Submit shop drawings and product data in accordance with Section 20 05 01- 

Mechanical General Requirements.  
 
.2  Indicate the following:  

.1  All dimensions.  

.2  Coil Capacities.  
 

1.2       MAINTENANCE DATA    

 
 .1  Provide maintenance data for incorporation into manual specified in Section 20 05 10 - 

Mechanical General Requirements.  
 

1.3       MANUFACTURED ITEMS    

 
 .1  Catalogued or published ratings shall be those obtained from tests carried out by 

manufacturer or those ordered by him from independent testing agency signifying 
adherence to codes and standards in force.  

 
Part 2 

 
 Products 

2.1       UNITS GENERAL    

 
 .1  Field assembled factory manufactured components to form units supplying air at design 

conditions as indicated.  
 

2.2       CASED COILS    

 
 .1  General:  

.1  Cleanable tube type: copper headers and straight 16 mm (5/8 in.) O.D. tubes 
with Schedule 40 steel pipe connectors.  

.2  Fins constructed of aluminum shall be rippled for maximum heat transfer and 
shall be mechanically bonded to the tubes by mechanical expansion of the tubes. 
The coils shall have a galvanized steel casing.  

.3  Headers with schedule 40 steel pipe connections utilize male N.P.T. up to 50 mm 
(2 in.).  

.4  All water coils shall be equipped with a capped vent tapping at the top of the 
return header, and a capped drain tapping at the bottom of the supply header.  

.5  Ultrafin water coils shall be A.R.I. Certified.  

.6  Factory tested with air at 270 kPa (300 psig) under water.  
 

.2  Capacities: as indicated in schedule.  
 
.3  Ratings: ARI Certified by manufacturer.  
 
.4  Coil casings:  

.1  Mounting: designed for connection to ductwork.  

.2  Steel: die formed 1.6 mm (16 Ga.) thick galvanized steel sheet.  

.3  Tube supports: allow for expansion and contraction.  

.4  Supports: steel channel or double angle frames or other approved supports. 
Provide brass supports for copper coils.  

.5  Air pressure drop through heating coils: .04 kPa (0.006 psi) maximum.  

.6  Water velocity: 1.2 m/s (4 ft/s) maximum.  
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.5  Standard of Acceptance: Engineered Air.  
 

Part 3 

 
 Execution 

3.1       INSTALLATION    

 
 .1  Apply sealer into all seams prior to assembly.  

 
.2  Install to manufacturer's recommendations.  
 
.3  Install access doors in the ductwork upstream and downstream of the coils.  
 

  
END OF SECTION 
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