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By Road, from the OTTAWA International Airport

1.	 From the airport take the AIRPORT PARKWAY to RIVERSIDE DR EAST

2.	 Follow RIVERSIDE DR EAST to HIGHWAY 417 EAST

3.	 Take HIGHWAY 417 EAST, past the ST-LAURENT BLVD exit, where HIGHWAY 417 splits, continue LEFT on  
HIGHWAY 174 (ROCKLAND)

4.	 Exit HIGHWAY 174 on BLAIR RD NORTH

5.	 Proceed on BLAIR RD NORTH, cross OGILVIE RD, and continue on to the traffic lights at the intersection of BLAIR and 
MONTREAL RD

6.	 Turn left onto MONTREAL RD and take the first immediate right onto the ramp leading down to the traffic circle. Stop at 
Building M-1 on the north side of the traffic circle. Ask the commissionaires in M-1 for directions to the NRC building, 
institute or staff member you seek.

By Road, from MONTRÉAL

1.	 Take MÉTROPOLITAIN 40 WEST and follow signs for OTTAWA and HIGHWAY 417 WEST

2.	 Follow 417 WEST to reach OTTAWA

3.	 Exit at HIGHWAY 174 EAST (ROCKLAND) when entering OTTAWA

4.	 Follow 174 EAST and exit at BLAIR RD NORTH (first exit after entering 174 EAST)

5.	 Follow BLAIR RD NORTH, cross OGILVIE RD, and continue on to the traffic lights at the intersection of BLAIR and 
MONTREAL RD

6.	 Turn left onto MONTREAL RD and take the first immediate right onto the ramp leading down to the traffic circle. Stop at 
Building M-1 on the north side of the traffic circle. Ask the commissionaires in M-1 for directions to the NRC building, 
institute or staff member you seek.
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National Research Council      Conseil national de recherches  

Canada                                      Canada  

 

Administrative Services           Direction des services  

& Property management          administratif et gestion 

Branch (ASPM)                       de l’immobilier (SAGI) 

 

Construction Tender Form 
 

 

Project Identification       M20- Vertical and Horizontal Loading Frame 

 

      

 

 

Tender No.: 17-22016 

 

1.2 Business Name and Address of Tenderer 

 

Name__________________________________________________________________________ 

 

Address________________________________________________________________________ 

 

_______________________________________________________________________________ 

 

Contact Person(Print Name)______________________________________________________ 

 

Telephone (______)   ______________     Fax: (_______)  ____________________ 
 

 

1.3 Offer 

 

I/We the Tenderer, hereby offer to Her Majesty the Queen in Right of Canada 

(hereinafter referred to as “Her Majesty”) represented by the National Research Council 

Canada to perform and complete the work for the above named project in accordance 

with the Plans and Specifications and other Tender Documents, at the place and in the 

manner set out therein for the Total Tender Amount (to be expressed in numbers only) 

of: $__________________. ________ in lawful money of Canada (excluding 

GST/HST) 

 

The above amount is inclusive of all applicable (*) Federal, Provincial and Municipal 

taxes except that in the event of a change in any tax imposed under the Excise Act, the 

Excise Tax Act, the Old Age Security Act, the Customs Act, the Customs Tariff or any 

provincial sales tax legislation imposing a retail sales tax on the purchase of tangible 

personal property incorporated into Real Property, that occurs 

 

.1 after the date this tender was mailed or delivered, or 

.2 if this tender is revised, after the date of the last revision 

 

the amount of this offer shall be decreased or decreased in the manner provided for in 

GC22 of the General Conditions of the Contract Documents. 
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Canada                                      Canada 

 

Administrative Services           Direction des services  

& Property management          administratif et gestion  

Branch (ASPM)                       de l’immobilier (SAGI) 

 

 

 

 

1.3.1 Offer (continued) 

 

(*)  For the purpose of this tender, the Goods and Services Tax (GST) is not to be 

considered as an applicable tax. 

 

In the province of Quebec, the Quebec Sales Tax is not to be included in the tender 

amount because the Federal Government is exempt from this tax. Tenderers shall make 

arrangements directly with the provincial Revenue Department to recover any tax they 

may pay on good and servives acquired in the performance of this contract. However, 

tenderers should include in their tender amount Quebec Sales Tax for which an Input Tax 

Refund is not available.  

 

1.4 Acceptance and Entry into Contract 
 

I/We undertake, within fourteen (14) days of notification of acceptance of my/our offer, 

to sign a contract for the performance of the work provided I/we are notified, by the 

Department, of the acceptance of my/our offer within 30 days of the tender closing date. 

 

1.5 Construction Time 

 

I/We Agree to complete the work within the time stipulated in the specification from the 

date of notification of acceptance of my/our offer. 

 

1.6        Bid Security 

 

I/We herewith enclose tender security in accordance with Article 5 of the General 

Instruction to Tenderers. 

 

I/We understand that if a security deposit is furnished as tender security and if I/we refuse 

to enter into a contract when called upon to do so, my/our security deposit shall be 

forfeited but the Minister may, if it is in the public interest, waive the right of Her 

Majesty to forfeit the security deposit. 

 

I/We understand that if the security furnished is not in the approved from as described in 

Article 5 of the General Instructions to Tenderers, my/our tender is subject to 

disqualification. 
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Canada                                      Canada 

 

Administrative Services           Direction des services  

& Property management          administratif et gestion 

Branch (ASPM)                       de l’immobilier (SAGI) 

 

 

 

1.7 Contract Security 
 

Within fourteen (14) days after receipt of written notification of the acceptance of my/our 

offer, I/we will furnish contract security in accordance with the Contract Conditions “F” 

of the Contract Documents. 

 

I/We understand that the contract security referred to herein, if provided in the form of a 

bill of exchange, will be deposited into the Consolidated Revenue Fund of Canada. 

 

1.8 Appendices 

 

This Tender Form includes Appendix No. _____N/A____________.  

 

1.9 Addenda 

 

The Total Tender Amount provides for the Work described in the following Addenda: 

 

 

 

NUMBER DATE NUMBER DATE 

    

    

    

    

    

    

    

 

 

 

 

 

 

 

(Tenderers shall enter numbers and dates of addenda) 
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1.10 Execution of Tender  

 

The Tenderer shall refer to Article 2 of the General Instructions to Tenderers. 

 

 

 

 

SIGNED, ATTESTED TO AND DELIVERED on the ____________________day of 

________________on behalf of 

 

 ________________________________________________________________________ 

 (Type or print the business name of the Tenderer) 

 

 

AUTHORIZED SIGNATORY (IES) 

 

______________________________________ 

(Signature of Signatory) 

 

______________________________________ 

(Print name & Title of Signatory) 

 

_____________________________________ 

(Signature of Signatory) 

 

______________________________________ 

(Print name & Title of Signatory) 

 

 

      SEAL 



 BUY AND SELL NOTICE 
 

 M-20 Vertical and Horizontal Loading Frame 

 

The National Research Council Canada, 1200 Montreal Road  Ottawa, Montreal Road Campus 
ON  has a requirement for   a project that includes: 

 

Construction work consisting of removal of existing loading frame and concrete floor, and 
installation of new loading frame steel structure and concrete floor. 

 
 
1.  GENERAL 

Questions regarding any aspect of the project are to be addressed to and answered only by the 
Departmental Representative (or his designate) or the Contracting Authority. 
 
Any information received other than from the Departmental Representative (or his designate) or 
the Contracting Authority will be disregarded when awarding the contract and during 
construction. 
 
Firms intending to submit tenders on this project should obtain tender documents through the 
Buyandsell.gc.ca TMA services provider. Addenda, when issued, will be available from the 
Buyandsell.gc.ca TMA service provider. Firms that elect to base their bids on tender documents 
obtained from other sources do so at their own risk and will be solely responsible to inform the 
tender calling authority of their intention to bid. Tender packages are not available for distribution 
on the actual day of tender closing. 

 
 
2. MANDATORY SITE VISIT 

It is mandatory that the bidder attends one of the site visits at the designated date and time. 
At least one representative from proponents that intend to bid must attend. 
 
The site visits will be held on May 30th     and June 1st, 2017  at 9:00 . Meet   Janik Leroux  at 
Building  M-20, Main Entrance, 1200 Montreal Road Ottawa, ON. Bidders who, for any reason, 
cannot attend at the specified date and time will not be given an alternative appointment to view 
the site and their tenders, therefore, will be considered as non-responsive.  NO EXCEPTIONS 
WILL BE MADE.

 

 
As proof of attendance, at the site visit, the Contracting Authority will have an Attendance Form 
which MUST be signed by the bidder’s representative.  It is the responsibility of all bidders to 
ensure they have signed the Mandatory Site Visit Attendance form prior to leaving the site.  
Proposals submitted by bidders who have not attended the site visit or failed to sign the 
Attendance Form will be deemed non-responsive. 

 
 
3. CLOSING DATE 

Closing date is June 21
st
   , 2017 at 14:00. 

 
 
4. TENDER RESULTS 

Following the Tender closing, the tender results will be sent by facsimile to all Contractors who 
submitted a tender 

 
 
 
 



 
 

5.  SECURITY REQUIREMENT FOR CANADIAN CONTRACTORS 

 

 

5.1  MANDATORY SECURITY REQUIREMENT: 

  

This procurement contains a mandatory security requirement as follows: 

  

1 The Contractor must, at all times during the performance of the Contract, hold a valid Designated 

Organization Screening (DOS), issued by the Canadian Industrial Security Director (CISD), Public 

Works Government Services Canada. 

 

2 The Contractor personnel requiring access to sensitive work site(s) must EACH hold a valid 

RELIABILITY STATUS, granted or approved by CISD/PWGSC. 

 

3  The Contractor must comply with the provisions of the: 

a. Security Requirements Checklist attached at Appendix “D” 

b. Industrial Security Manual (Latest Edition) available at: http://ssi-iss.tpsgc-pwgsc.gc.ca/ssi-iss-

services/eso-oss-eng.html 

 

  

5.2 VERIFICATION OF SECURITY CLEARANCE AT BID CLOSING 

  

1 The Bidder must hold a valid Designated Organization Screening (DOS) issued by the Canadian 

Industrial Security Directorate (CISD), Public Works and Government Services Canada 

(PWGSC), TO BE INCLUDED WITH THEIR TENDER OR PROVIDED WITHIN 48 HOURS 

FROM THE DATE AND TIME OF TENDER CLOSING.  Verifications will be made through CISD 

to confirm the security clearance status of the Bidder.  Failure to comply with this requirement will 

render the bid non-compliant and no further consideration will be given to the bid. 

 

2 Within 72 hours of tender closing, the General Contractor must name all of his sub-contractors, 

each of whom must hold a valid RELIABILITY STATUS, granted or approved by CISD/PWGSC, 

or any other Federal Department or Agency along with the names and birthdates or security 

clearance certificate numbers of all personnel who will be assigned to the project. 

 

3 It is to be noted that any subcontractor required to perform any part of the work during the 

performance of the subsequent contract must also adhere to the mandatory security requirement 

of the contract.  As well, no personnel without the required level of security will be allowed on 

site.  It will be the responsibility of the successful bidder to ensure that the security requirement is 

met throughout the performance of the contract.  The Crown will not be held liable or accountable 

for any delays or additional costs associated with the contractor’s non-compliance to the 

mandatory security requirement.  Failure to comply with the mandatory security requirement will 

be grounds for being declared in default of contract. 

 

4 For any enquiries concerning the project security requirement during the bidding period, the 

Bidder/Tenderer must contact the Security Officer @ 613-993-8956. 

 

 

 

 

 

 

 

http://ssi-iss.tpsgc-pwgsc.gc.ca/ssi-iss-services/eso-oss-eng.html
http://ssi-iss.tpsgc-pwgsc.gc.ca/ssi-iss-services/eso-oss-eng.html


 

6.0 WSIB (WORKPLACE SAFETY AND INSURANCE BOARD)  

 

1 All Bidders must provide a valid WSIB certificate with their Tender or prior to contract award. 

 

 

 
7.0 OFFICE OF THE PROCUREMENT OMBUDSMAN  
 
1 Dispute Resolution Services 

The parties understand that the Procurement Ombudsman appointed pursuant to Subsection 
22.1(1) of the Department of Public Works and Government Services Act will, on request or 
consent of the parties to participate in an alternative dispute resolution process to resolve any 
dispute between the parties respecting the interpretation or application of a term and condition of 
this contract and their consent to bear the cost of such process, provide to the parties a proposal 
for an alternative dispute resolution process to resolve their dispute. The Office of the 
Procurement Ombudsman may be contacted by telephone at 1-866-734-5169 or by e-mail at 
boa.opo@boa-opo.gc.ca.  

 
2 Contract Administration  

The parties understand that the Procurement Ombudsman appointed pursuant to Subsection 
22.1(1) of the Department of Public Works and Government Services Act will review a complaint 
filed by [the supplier or the contractor or the name of the entity awarded this contract] respecting 
administration of this contract if the requirements of Subsection 22.2(1) of the Department of 
Public Works and Government Services Act and Sections 15 and 16 of the Procurement 
Ombudsman Regulations have been met, and the interpretation and application of the terms and 
conditions and the scope of the work of this contract are not in dispute. The Office of the 
Procurement Ombudsman may be contacted by telephone at 1-866-734-5169 or by e-mail at 
boa.opo@boa-opo.gc.ca.  

 
3 The Office of the Procurement Ombudsman (OPO) was established by the Government of 

Canada to provide an independent avenue for suppliers to raise complaints regarding the award 
of contracts under $25,000 for goods and under $100,000 for services.  You have the option of 
raising issues or concerns regarding the solicitation, or the award resulting from it, with the OPO 
by contacting them by telephone at 1-866-734-5169 or by e-mail at boa.opo@boa-opo.gc.ca. You 
can also obtain more information on the OPO services available to you at their website at 
www.opo-boa.gc.ca. 

 
The Departmental Representative or his designate for this project is: Janik Leroux 
Telephone: 613 991-4209. 
 
Contracting Authority for this project is:  Alain Leroux alain.leroux@nrc-cnrc.gc.ca 
Telephone: 613  991-9980. 
 
 
  

mailto:boa.opo@boa-opo.gc.ca
mailto:boa.opo@boa-opo.gc.ca
mailto:boa.opo@boa-opo.gc.ca
mailto:alain.leroux@nrc-cnrc.gc.ca


INSTRUCTIONS TO BIDDERS  
 
Article 1 – Receipt of Tender 
 
1a) Tenders must be received not later than the specified tender closing time.  Tenders received after 

this time are invalid and shall not be considered, regardless of any reason for their late arrival. 
 
1b) A letter of printed telecommunication from a bidder quoting a price shall not be considered as a 

valid tender unless a formal tender has been received on the prescribed Tender Form. 
 
1c) Bidders may amend their tenders by letter or printed telecommunication provided that such 

amendments are received not later than the specified tender closing time. 
 
1d) Any amendments to the tender which are transmitted by telefax must be signed and must clearly 

identify the tenderer. 
 
 All such amendments are to be addressed to: 
 National Research Council of Canada 
 Alain Leroux, Senior Contracting Officer 
 Building M-22 
 Montreal Road, Ottawa, Ontario 
 K1A 0R6 
 
 Fax:  (613) 991-3297 
 
 
Article 2 – Tender Form & Qualifications 
 
1) All tenders must be submitted on the Construction Tender Form and the tender must be signed in 

compliance with the following requirements: 
 

a) Limited Company:  The full names of the Company and the name(s) and status of the 
authorized signing officer(s) must be printed in the space provided for that purpose.  The 
signature(s) of the authorized officer(s) and the corporate seal must be affixed. 

 
b) Partnership:  The firm name and the name(s) of the person(s) signing must be printed in the 

space provided.  One or more of the partners must sign in the presence of a witness who 
must also sign.  An adhesive coloured seal must be affixed beside each signature. 

 
  

c) Sole Proprietorship : The business name and the name of the sole proprietor must be 
printed in the space provided.  The sole proprietor must sign in the presence of a witness 
who must also sign.  An adhesive coloured seal must be affixed beside each signature. 

 
2) Any alterations in the printed part of the Construction Tender Form or failure to provide the 

information requested therein, may render the tender invalid. 
 
3) All space in the Construction Tender Form must be completed and any handwritten or typewritten 

corrections to the parts so completed must be initialed immediately to the side of the corrections 
by the person or persons executing the tender on behalf of the the tenderer. 

 
4) Tenders must be based on the plans, specifications and tender documents provided. 
 
 
 
 



Article 3 - Contract 
 
1) The Contractor will be required to sign a contract similar to the Standard Contract Form for Fixed 

Price Construction Contracts, a blank specimen of which is enclosed in the package for reference 
purposes. 

 
 
Article 4 – Tender Destination 
 
1a) Tenders are to be submitted in sealed envelopes to: 

National Research Council Canada 
Administrative Services and Property Management Branch 
1200 Montreal Road 
Building M-22 
Ottawa, ON 
K1A 0R6 
 
Endorsed “Tender for (insert title of work as it appears in the drawings and specifications)” and 
must bear the name and address of the tenderer. 

 
1b) Unless otherwise specified, the only documents required to be submitted with the tender are the 

Tender form and the Bid Security. 
 
 
Article 5 - Security 
 
1a) Bid Security is required and must be submitted in one of the following forms: 

 
i) a certified cheque payable to the Receiver General for Canada and drawn on a member of 

the Canadian Payments Association or a local cooperative credit society that is a member of 
a central cooperative credit society having membership in the Canadian Payments 
Association; OR  

 
ii)  bonds of the Government of Canada, or bonds unconditionally guaranteed as to principal and 

interest by the Government of Canada; OR 
 
iii)   a bid bond. 
 

1b) Regardless of the Bid Security submitted, it should never be more than $250,000 maximum, 
calculated at 10% of the first $250,000 of the tendered price, plus 5% of any amount in excess of 
$250,000. 

 
2a) Bid Security shall accompany each tender or, if forwarded separately from the tender, shall be 

provided not later than the specified tender closing time.  Bid Security must be in the ORIGINAL 
form.  Fax or photocopies and NOT acceptable.  FAILURE TO PROVIDE THE REQUIRED BID 
SECURITY SHALL INVALIDATE THE TENDER. 

 
2b) If the tender is not accepted, the Bid Security submitted pursuant to Article 8 shall be returned to 

the tenderer. 
 
3a) The successful tenderer is required to provide security within 14 days of receiving notice of tender 

acceptance.  The tenderer must furnish EITHER: 
 

i) a Security Deposit as described in 1(b) above together with a Labour and Material Payment 
Bond in the amount of at least 50% of the amout payable under the contract, OR 



ii) a Performance Bond and a Labour and Material Payment Bond – each in the amount of 50% 
of the amount payable under the contract. 

 
3b) Should it not be possible to obtain a Labour Material Payment Bond as required under 3(a) 

above, on making application thereof to at least two acceptable Bonding Companies, an 
additional Security Deposit of a straight 10% of the amount payable under the contract must be 
furnished. 

 
3c) Where a tender has been accompanied by a Security Deposit, as described in 1(b) above, the 

amount of the Security Deposit required under 3(a) above may be reduced by the amount of the 
Security Deposit which accompanied the tender. 

 
3d) Bonds must be in an approved form and from the companies whose  
 

  
bonds are acceptable to the Government of Canada.  Samples of the approved form of Bid Bond, 
Performance Bond and Labour and Material Payment Bond and a list of acceptable Bonding 
Companies may be obtained from the Contracting Officer, National Research Council, Building 
M-22, Montreal Road, Ottawa, Ontario, K1A 0R6. 

 
 
Article 6 – Interest On Security Deposits 
 
1) Tenderers are notified that they must make their own arrangements with their bankers as to the 

interest, if any, on the amount of the certified cheque accompanying their tender.  The Council will 
not pay interest on said cheque pending the awarding of the contract nor be responsible for the 
payments of interest under any arrangement made by the tenderers. 

 
 
Article 7 – Sales Tax 
 
1) The amount of the tender shall include all taxes as levied under the Excise Act, the Excise Tax 

Act, the Old Age Security Act, the Customs Act or the Customs Tariff, in force or applicable at the 
time. 

 
2) In Quebec, the Provincial Sales Tax should not be included in the Tender Price as the Federal 

Government is exempt.  Tenderers should contact the Provincial Revenue Minister to recover all 
taxes paid for goods and services rendered under this contract. 

 
Tenderers must include in their Tender Price the amount of Provincial Sales Tax for which the 
exemption does not apply. 

 
 
Article 8 – Examination of Site 
 
1) All parties tendering shall examine the sites of the proposed work before sending in their tender 

and make themselves thoroughly acquainted with the same and obtain for themselves any and all 
information that may be necessary for the proper carrying out of the Contract.  No after claim will 
be allowed or entertained for any work or material that may be requisite and necessary for the 
proper execution and completion of this Contract with the exception of that provided for under GC 
35 in the General Conditions of the General Specification. 

 
 
 
 
 



Article 9 – Discrepancies, Omissions, Etc. 
 
1a) Bidders finding discrepancies in, or omissions from, drawings, specifications or other documents, 

or having any doubt as to the meaning or intent of any part thereof, should at once notify the 
Engineer who will send written instructions or explanation to all bidders. 

1b) Neither the Engineer nor the Council will be responsible for oral instructions. 
 
1c) Addenda or corrections issued during the time of the bidding shall be covered in the proposal.  

However, the contract supersedes all communications, negotiations and agreements, either 
written or oral, relating to the work and made prior to the date of the contract. 

 
 
Article 10 – No additional Payments for Increased Costs 
 

1) The only other adjustments in the contract price allowed are those specified in the General 
Conditions of the General Specification.  The contract price will not be amended for change in 
freight rates, exchange rates, wage rates or cost of materials, plant or services. 

 
 
Article 11 – Awards 
 
1a) The Council reserves the power and right to reject tenders received from parties who cannot 

show a reasonable acquaintance with and preparation for the proper performance of the class of 
work herein specified and shown on plans.  Evidence of such competence must be furnished by 
the tenderers if required to do so. 

 
1b) A tenderer may be required to furnish to the Contracting Office, National Research Council of 

Canada, Building M-22, 1200 Montreal Road, Ottawa, Ontario, K1A 0R6, Canada, unsigned 
copies of the insurance requirements as covered by the Insurance Conditions of the General 
Specification. 

 
1c) The Council does not bind itself to accept the lowest or any tender. 
 
 
Article 12 – Harmonized Sales Tax 
 
1) The Harmonized Sales Tax (HST) which in now in effect shall be considered an applicable tax for 

the purpose of this tender.  However, the bidder shall NOT include any amount in the bid price for 
said HST.  The successful contractor will indicate on each application for payment as a separate 
amount the appropriate HST the Owner is legally obliged to pay.  This amount will be paid to the 
Contractor in addition to the amount certified for payment under the Contract in addition to the 
amount certified for payment under the Contract and will therefore not affect the Contract Price.  
The Contractor agrees to remit any HST collected or due to Revenue Canada. 



Non-resident contractors 
 
RST guide 804 
Published August 2006 
ISBN: 1-4249-2007-8 (Print), 1-4249-2009-4 (PDF), 1-4249-2008-6 (HTML) 
 
Publication Archived 
 
Notice to the reader: For Retail Sales Tax (RST) – On July 1, 2010 the 13 per cent Harmonized Sales 
Tax (HST) took effect in Ontario replacing the existing provincial Retail Sales Tax (RST) and combining it 
with the federal Goods and Services Tax (GST). As a result, RST provisions described on this page and 
in other publications ended on June 30, 2010. 
 
Effective July 1, 2010 this publication was archived for RST purposes only. Use caution when you refer 
to it, since it reflects the law in force for RST at the time it was released and may no longer apply. 
 

 The information in this Guide explains the Retail Sales Tax (RST) responsibilities of a non-resident 
contractor who is awarded a construction contract to perform work in Ontario and their Ontario 
customers. Please note that this Guide replaces the previous version dated March 2001. 

 
 
N o n - R e s i d e n t  C o n t r a c t o r  D e f i n e d  
 
A non-resident contractor is a contractor located outside Ontario who has been awarded a construction 
contract to perform work in Ontario, and who has not maintained a permanent place of business in 
Ontario continuously for twelve months immediately prior to signing the contract, or which is not a 
company incorporated under the laws of Ontario. A construction contract is a contract for the erection, 
remodelling or repair of a building or other structure on land. 
A contractor is a person who is in the business of constructing, altering, repairing or improving real 
property and includes, but is not limited to, 
 
1. a general contractor and subcontractor,  
2. a carpenter, bricklayer, stonemason, electrician, plasterer, plumber, painter, decorator, paver, and 

bridge builder,  
3. a sheet metal, tile and terrazzo, heating, air conditioning, insulation, ventilating, papering, road, roofing 

and cement contractor, who installs or incorporates items into real property. (See RST Guide 206 - 
Real Property and Fixtures). 

 
 
R e g i s t r a t i o n  a n d  G u a r a n t e e  D e p o s i t  
 
Non-resident contractors who are awarded a construction contract in Ontario are required to register with 
the Ministry of Finance (ministry), Centralized Programs Unit and post a guarantee equal to 4 per cent of 
the total of each Ontario contract. The guarantee can be paid in cash, by certified cheque (payable to the 
Minister of Finance), letter of credit or by a guarantee bond. 
 
To register with the ministry and to obtain further information on posting a guarantee, contractors should 
contact the ministry's Centralized Programs Unit, 33 King Street West, PO Box 623, Oshawa, Ontario, 
L1H 8H7, toll-free 1 866 ONT-TAXS (1 866 668-8297) or fax to 905 435-3617. 
 
Non-resident contractors who sell taxable goods on a supply only basis to Ontario customers, or provide 
taxable services in Ontario, may obtain a regular Vendor Permit to collect and remit RST on their sales. 
Non-resident contractors who have been issued a regular Vendor Permit must still register separately with 
the ministry and post a guarantee if they are awarded a construction contract in Ontario. 
 

http://www.fin.gov.on.ca/en/guides/rst/206.html
http://www.fin.gov.on.ca/en/guides/rst/206.html


L e t t e r  o f  C o m p l i a n c e  
 
After receiving the guarantee, the ministry mails out two copies of a "letter of compliance" to the 
contractor certifying the Retail Sales Tax (RST) requirements have been met. Contractors must give a 
copy of the letter to their customers. 
 
If a copy of the compliance letter is not provided, the customer must withhold 4 per cent of all amounts 
payable to the non resident contractor and pay the withheld amounts to the Minister of Finance (minister). 
Details relating to the contract should be sent along with the payments to the Centralized Programs Unit. 
Customers may give the minister a guarantee bond equal to 4 per cent of the total contract price instead 
of making the 4 per cent payments. 
 
Note: Customers who do not follow these requirements may be held liable for 4 per cent of all amounts 
payable to the non resident contractor or any other amount that the Ministry deems to be the RST 
payable resulting from the performance of the contract. 
 
 
C a l c u l a t i o n  o f  R S T  
 
Fair Value 
 
RST is payable on the "fair value" of materials, purchased or brought into Ontario, to be used for work 
performed in Ontario. "Fair value" includes: 

 the purchase price in Canadian funds;  

 all charges by the supplier for handling and delivery, and  

 any federal customs duties and excise taxes paid (but not the federal Goods and Services Tax (GST)). 
 
Contractors are also required to pay RST to Ontario suppliers on the purchase, rental or lease of taxable 
services, materials, machinery, or equipment. 
 
Machinery and Equipment - Leased 
 
If machinery or equipment is leased from a supplier outside Ontario and brought into the province, RST is 
payable on the lease payments for the period the machinery or equipment is in Ontario. 
 
Machinery and Equipment - Owned by Contractor 
 
If machinery or equipment is owned by the contractor, RST may be calculated in one of the following 
ways: 
 
a. If a contractor brings machinery and equipment into Ontario for less than 12 months' use, RST is to be 

calculated using the following formula: 
 
1/36 × net book value at date of import × number of months in Ontario × tax rate 

 
For the purpose of this formula, RST is payable for each month or part of a month that the goods are 
in Ontario. A month is considered 31 consecutive days and a part month is considered more than 12 
days. The RST payable is based on the number of days the machinery and equipment are located in 
Ontario and not the number of days the items are actually used. 

 
Example: Equipment is brought into Ontario on March 28 and taken out on May 8. The items were in the 
province for 41 days. RST is payable on the first 31 days' temporary stay in Ontario vs. use of the 
equipment. Since the remainder (10 days) is not considered part of a month, no RST is payable on this 
portion.  
 



b. If, at the time the goods are brought into Ontario, it is expected that the machinery or equipment will be 
in Ontario for more than twelve months, contractors must pay Retail Sales Tax (RST) on the following 
basis: 
 
net book value at date of import × tax rate  
 
If, at the time of import, the length of time is not known, vendors may use the formula under (a). If they 
later find it necessary to keep the machinery and equipment in Ontario for more than 12 months, the 
RST paid under (a) may be deducted from the RST payable under (b). 

 
Using formula (a) or (b) above, contractors will calculate and remit the RST payable on the return that is 
filed when the contract is finished.  
 
(See Completion of Contract section) 
 
 
M a n u f a c t u r i n g  f o r  O w n  U s e  
 
Contractors may need to manufacture items, such as doors and windows, for their construction contracts. 
Manufacturing is work done in a factory away from a construction site, or in a mobile unit or workshop that 
is on or near the construction site. Manufacturing occurs when raw materials are changed into 
manufactured goods for use in real property contracts. 
 
Contractors are considered to be manufacturing contractors if they produce goods: 
1. for their own use in real property contracts, and  
2. the manufactured cost of the goods is more than $50,000 a year. 
 
(See RST Guide 401 - Manufacturing Contractors) 
 
 
C o n t r a c t s  w i t h  t h e  F e d e r a l  G o v e r n m e n t  
 
Where a non-resident contractor enters into a construction contract with the federal government, for the 
construction of a building and/or the installation of equipment, the nature of the equipment will determine 
whether the contract should be let on a tax-included or tax excluded basis. 
 
Contracts for the construction of a building and the installation of equipment that directly services that 
building (i.e., elevators, escalators, light fixtures, central heating and air conditioning, etc.) should be 
tendered on a tax -included basis. Contractors are the consumers of the materials used in fulfilling these 
contracts and must pay or account for RST on the materials used to complete the contracts. There is NO 
exemption just because the contract is with the federal government. 
 
Contracts for the installation of equipment that becomes a fixture and does not directly service a building 
(i.e., material handling equipment, production machinery, communication equipment, training equipment) 
may be tendered on a tax-excluded basis. Contractors engaged in contracts of this nature are permitted 
to make tax exempt purchases of such equipment by issuing a valid Purchase Exemption Certificate 
(PEC) to their supplier. Only non-resident contractors who have registered with the ministry and posted a 
guarantee may issue a PEC. 
 
 
E x e m p t i o n s  
 
Contractors may supply and install equipment or materials for certain customers that may be entitled to 
an exemption from RST (e.g., manufacturers, Indian band councils, farmers and diplomatic 
organizations). The equipment or materials, when installed, becomes real property if it is permanently 
attached to land, or a fixture if it is permanently attached to a building or real property structure. Since 

http://www.fin.gov.on.ca/en/guides/rst/804.html#completion
http://www.fin.gov.on.ca/en/guides/rst/401.html


contractors are liable for RST, they should contact the ministry to find out if the customer qualifies for 
exemption before tendering the contract on a tax-excluded basis. 
 
 
S t a t u s  I n d i a n s ,  I n d i a n  B a n d s  a n d  B a n d  C o u n c i l s  
 
Non-resident contractors may purchase building materials exempt from Retail Sales Tax (RST) for certain 
buildings and structures situated on reserves. The cost of such projects must be paid by the band council, 
and the buildings must provide a community service for the reserve. Contracts for the construction of an 
exempt community building project should be made on an RST-excluded basis. Non-resident contractors 
may purchase the materials exempt from RST by providing suppliers with a valid Purchase Exemption 
Certificate (PEC). As noted previously, only non-resident contractors who have registered with the 
ministry and posted a guarantee may issue a PEC. (See RST Guide 204 - Purchase Exemption 
Certificates). 
 
Non-resident contractors must pay RST on items purchased for incorporation into a building or structure 
built for individual status Indians on a reserve. (See RST Guide 808 - Status Indians, Indian Bands and 
Band Councils). 
 
Completion of Contract 
 
When a contract is completed, non-resident contractors who were required to post a guarantee must 
complete a Non-Resident Contractor Retail Sales Tax Return [PDF - 92 KB] that is provided by the 
ministry. 
 
If a contractor's guarantee was given in cash or by certified cheque, the amount of the deposit can be 
deducted from the RST liability owed by the contractor. If the liability is greater than the deposit, the 
amount remaining must be paid by the contractor. If the deposit is more than the liability, the contractor 
will receive a refund. 
 
If a guarantee bond was posted instead of cash, the bond will be discharged once the RST liability is paid 
in full. 
 
All returns are subject to audit. 
 
 
L e g i s l a t i v e  R e f e r e n c e s  

 Retail Sales Tax Act, Subsections 19(2) and 39(3)(4) and (5) 

 Regulation 1012 under the Act, Subsections 15.3(1)(2)(5)(6) and (7) 

 Regulation 1013 under the Act, Sections 1 and 3 
 
 
F o r  M o r e  I n f o r m a t i o n  
 
The information contained in this publication is only a guideline. For more information, please contact the 
Ontario Ministry of Finance at 1 866 ONT-TAXS (1 866 668-8297) or visit our website at 
ontario.ca/finance. 
  

http://www.fin.gov.on.ca/en/guides/rst/204.html
http://www.fin.gov.on.ca/en/guides/rst/204.html
http://www.fin.gov.on.ca/en/guides/rst/808.html
http://www.fin.gov.on.ca/en/guides/rst/808.html
http://www.fin.gov.on.ca/en/forms/rst/pdf/0320.pdf
http://ontario.ca/finance


Acceptable Bonding Companies 
 
Published September 2010 
 
The following is a list of insurance companies whose bonds may be accepted as security by 
the government. 
 
 
1. Canadian Companies 
 

 ACE INA Insurance 

 Allstate Insurance Company of Canada 

 Ascentus Insurance Ltd. (Surety only) 

 Aviva Insurance Company of Canada 

 AXA Insurance (Canada) 

 AXA Pacific Insurance Company 

 Canadian Northern Shield Insurance Company 

 Certas Direct Insurance Company (Surety only) 

 Chartis Insurance Company of Canada (formerly AIG Commercial Insurance Company of Canada) 

 Chubb Insurance Company of Canada 

 Commonwealth Insurance Company 

 Co-operators General Insurance Company 

 CUMIS General Insurance Company 

 The Dominion of Canada General Insurance Company 

 Echelon General Insurance Company (Surety only) 

 Economical Mutual Insurance Company 

 Elite Insurance Company 

 Everest Insurance Company of Canada 

 Federated Insurance Company of Canada 

 Federation Insurance Company of Canada 

 Gore Mutual Insurance Company 

 Grain Insurance and Guarantee Company 

 The Guarantee Company of North America 

 Industrial Alliance Pacific General Insurance Corporation 

 Intact Insurance Company 

 Jevco Insurance Company (Surety only) 

 Lombard General Insurance Company of Canada 

 Lombard Insurance Company 

 Markel Insurance Company of Canada 

 The Missisquoi Insurance Company 

 The Nordic Insurance Company of Canada 

 The North Waterloo Farmers Mutual Insurance Company (Fidelity only) 

 Novex Insurance Company (Fidelity only) 

 The Personal Insurance Company  

 Pilot Insurance Company 

 Quebec Assurance Company 

 Royal & Sun Alliance Insurance Company of Canada 

 Saskatchewan Mutual Insurance Company 

 Scottish & York Insurance Co. Limited 

 The Sovereign General Insurance Company 

 TD General Insurance Company 

 Temple Insurance Company 

 Traders General Insurance Company 



 Travelers Guarantee Company of Canada 

 Trisura Guarantee Insurance Company 

 The Wawanesa Mutual Insurance Company 

 Waterloo Insurance Company 

 Western Assurance Company 

 Western Surety Company 
 
 
2. Provincial Companies  
 

Surety bonds issued by the following companies may be accepted provided that the contract of 
suretyship was executed in a province in which the company is licensed to do business as indicated in 
brackets. 
 

 AXA Boreal Insurance Company (P.E.I., N.B., Que., Ont., Man., B.C.) 

 AXA Boreal Insurance Company (P.E.I., N.B., Que., Ont., Man., B.C.) 

 ALPHA, Compagnie d'Assurances Inc. (Que.) 

 Canada West Insurance Company (Ont., Man., Sask, Alta., B.C., N.W.T.) (Surety only) 

 The Canadian Union Assurance Company (Que.) 

 La Capitale General Insurance Inc. (Nfld. & Lab., N.S., P.E.I., Que.(Surety only), Man., Sask., Alta., 
B.C., Nun., N.W.T., Yuk.) 

 Coachman Insurance Company (Ont.) 

 Continental Casualty Company (Nfld. & Lab., N.S., P.E.I., N.B., Que., Ont., Man., Sask., Alta., B.C., 
Nun., N.W.T., Yuk.) 

 GCAN Insurance Company (Nfld. & Lab., N.S., P.E.I., N.B., Que., Ont., Man., Sask., Alta., B.C., 
Nun., N.W.T., Yuk.) 

 The Insurance Company of Prince Edward Island (N.S., P.E.I., N.B.) 

 Kingsway General Insurance Company (N.S., N.B., Que., Ont., Man., Sask., Alta., and B.C.)  

 Liberty Mutual Insurance Company (Nfld. & Lab., N.S., P.E.I., N.B., Que., Ont., Man., Sask., Alta., 
B.C., Nun., N.W.T., Yuk.) 

 Manitoba Public Insurance Corporation (Man.) 

 Norgroupe Assurance Générales Inc. 

 Orleans General Insurance Company (N.B., Que., Ont.) 

 Saskatchewan Government Insurance Office (Sask.) 

 SGI CANADA Insurance Services Ltd. (Ont., Man., Sask., Alta.) 

 L'Unique General Insurance Inc. (Nfld. & Lab., N.S., P.E.I., N.B., Que.(Surety only), Ont.(Surety 
only), Man., Sask., Alta., B.C.(Surety only), Nun., N.W.T., Yuk.) 

 
 
3. Foreign Companies 
 

 Aspen Insurance UK Limited 

 Compagnie Française d'Assurance pour le Commerce Extérieur (Fidelity only) 

 Eagle Star Insurance Company Limited 

 Ecclesiastical Insurance Office Public Limited Company (Fidelity only) 

 Lloyd's Underwriters 

 Mitsui Sumitomo Insurance Company, Limited 

 NIPPONKOA Insurance Company, Limited 

 Sompo Japan Insurance Inc. 

 Tokio Marine & Nichido Fire Insurance Co., Ltd. 

 XL Insurance Company Limited (Surety only) 

 Zurich Insurance Company Ltd 



               A r t i c l e s  o f  A g r e e m e n t                          

 
 
Standard Construction Contract – Articles of Agreement 
(23/01/2002) 
 
A1 Contract Documents 
 
A2 Date of Completion of Work and Description of Work 
 
A3 Contract Amount 
 
A4 Contractor’s Address 
 
A5 Unit Price Table 
 
 



A r t i c l e s  o f  A g r e e m e n t                          

 
 

These Articles of Agreement made in duplicate this      day of                      . 
 

Between 

 
Her Majesty the Queen, in right of Canada (referred to in the contract documents as “ Her Majesty”) 
represented by the National Research Council Canada (referred to in the contract documents as the  
“Council”) 
 
and  
 
  
 
 (referred to in the contract documents as the “Contractor”) 
 
Witness that in consideration for the mutual promises and obligations contained in the contract, Her 
Majesty and the Contractor covenant and agree as follows: 
 
 

A1 Contract Documents 

(23/01/2002) 
1.1 Subject to A1.4 and A1.5, the documents forming the contract between Her Majesty and the 

Contractor, referred to herein as the contract documents, are 
 
1.1.1 these Articles of Agreement,  
 
1.1.2 the document attached hereto, marked “A” and entitled “Plans and Specifications”, 

referred to herein as the Plans and Specifications, 
 
1.1.3 the document attached hereto, marked “B” and entitled “Terms of Payment”, referred to 

herein as the Terms of Payment, 
 

1.1.4 the document attached hereto, marked “C” and entitled “General Conditions”, referred to 
herein as the General Conditions, 

 
1.1.5 the document attached hereto, marked “D” and entitled “Labour Conditions”, referred to 

herein as the Labour Conditions, 
 

1.1.6 the document attached hereto, marked “E” and entitled “Insurance Conditions”, referred 
to herein as the Insurance Conditions, 

 
1.1.7 the document attached hereto, marked “F” and entitled “Contract Security Conditions”, 

referred to herein as the Contract Security Conditions, and 
 

1.1.8 any amendment or variation of the contract documents that is made in accordance with 
the General Conditions. 

 
1.1.9 the document entitled Fair Wage Schedules for Federal Construction Contracts referred 

to herein as Fair Wage Schedules 
1.1.10  



A r t i c l e s  o f  A g r e e m e n t                          

 
 
 
The Council hereby designates                              of   
                     of the Government of Canada as the Engineer for the purposes of the contract, and for all 
purposes of or incidental to the contract, the Engineer’s address shall be deemed to be: 

 

    
 
 

 
1.2 In the contract 
 

1.3.1 “ Fixed Price Arrangement” means that part of the contract that prescribes a lump sum as 
payment for performance of the work to which it relates; and 

 
1.3.2 “ Unit Price Arrangement” means that part of the contract that prescribes the product of a 

price multiplied by a number of units of measurement of a class as payment for 
performance of the work to which it relates. 

 
1.3 Any of the provisions of the contract that are expressly stipulated to be applicable only to a Unit 

Price Arrangement are not applicable to any part of the work to which a Fixed Price Arrangement 
is applicable. 

 
1.4 Any of the provisions of the contract that are expressly stipulated to be applicable only to a Fixed 

Price Arrangement are not applicable to any part of the work to which a Unit Price Arrangement is 
applicable. 

 
 

A2 Date of Completion of Work and Description of Work 

(23/01/2002) 
2.1 The contractor shall, between the date of these Articles of Agreement and the                               ,  

, in the careful and workmanlike manner, diligently perform and complete the following work: 
 

  

 

which work is more particularly described in the Plans and Specifications. 
 
  



A r t i c l e s  o f  A g r e e m e n t                          

 

 

A3 Contract Amount 

(23/01/2002) 
3.1 Subject to any increase, decrease, deduction, reduction or set-off that may be made under the  

Contract, Her Majesty shall pay the Contractor at the times and in the manner that is set out or 
referred to in the Terms of Payment 
 
 
3.1.1 the sum of                            (GST/HST extra), in consideration for the performance of the 

work or the part thereof that is subject to Fixed Price Arrangement, and 
 
3.1.2 a sum that is equal to the aggregate of the products of the number of units of  

Measurement of each class of labour, plant and material that is set out in a Final 
Certificate of Measurement referred to in GC44.8 multiplied in each case by the 
appropriate unit price that is set out in the Unit Price Table in consideration for the 
performance of the work or the part thereof that is subject to a Unit Price Arrangement. 

 
 
3.2 For the information and guidance of the Contractor and the persons administering the contract on 

behalf of Her Majesty, but not so as to constitute a warranty , representation or undertaking of 
any nature by either party, it is estimated that the total amount payable by Her Majesty to the 
Contractor for the part of the work to which a Unit Price Arrangement is applicable will be 
approximately $N/A  

 
3.3 A3.1.1 is applicable only to a Fixed Price Arrangement. 
 
3.4 A3.1.2 and A3.2 applicable only to a Unit Price Arrangement. 
 
 
A4 Contractor’s Address 

(23/01/2002) 
4.1 For all purposes of or incidental to the contract, the Contractor’s address shall be deemed to be: 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



A r t i c l e s  o f  A g r e e m e n t                          

 
 
 
A5  Unit Price Table 

(23/01/2002) 
5.1 Her Majesty and the Contractor agree that the following table is the Unit Price Table for the  

purposes of the contract. 
 

Column 1 
Item  

 

Column 2 
Class of 

Labour Plant 

Or Material 

Column 3 
Unit of 

Measurement  

Column 4 
Estimated 

Total Quantity  

Column 5  
Price per Unit  

Column 6  
Estimated 

Total Price 

 

 
 

     

 
 

     

 
 

     

 
 

     

 
 

     

 
 

     

 
 

 N/A    

 
 

     

 
 

     

 
 

     

 
 

     

 
 

     

 
 
5.2 The Unit Price Table that is set out in A5.1 designates the part of the work to which a Unit Price  

Arrangement is applicable. 
 
5.3 The part of the work that is not designated in the Unit Price Table referred to in A5.2 is the part of  

the work to which a Fixed Price Arrangement is applicable. 
 
 
 
 



A r t i c l e s  o f  A g r e e m e n t                          

 
 
 

Signed on behalf of Her Majesty by 

 
___________________________________________________ 
    
 
as   Senior Contracting Officer 

 
and________________________________________________ 
 
 
as_________________________________________________ 
 
 
of the          National Research Council Canada 
 
 
on the_______________________________ 
 
 
day of ______________________________  
 
 
 
 

Signed, sealed and delivered by 

 
 
___________________________________________________ 
 
 
as_______________________________________________and 
                                           Position 

 
by_________________________________________________ 
 
 
as_________________________________________________ 
                                           Position                                                                Seal 
 
of      
 
on the______________________________________________ 
 
 
day of______________________________ 
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1. SCOPE OF WORK 

.1 Work under this contract covers the installation of a new loading frame & concrete pad in 
the Council's Building M-20 of the National Research Council. 

2. DRAWINGS 

.1 The following drawings illustrate the work and form part of the contract documents: 
5564-00-S01, 5564-00-S02, 5564-00-S03. 

3. COMPLETION 

.1 Complete all work within 8 weeks after receipt of notification of acceptance of tender. 

4. GENERAL 

.1 The word "provide" in this Specification means to supply and install.  

.2 Provide items mentioned in either the drawings or the specification. 

5. SPECIFIED ACCEPTABLE & ALTERNATIVE EQUIPMENT & MATERIALS 

.1 Materials and equipment scheduled and/or specified on the drawings or in the 
specifications have been selected to establish a performance and quality standard. In most 
cases, acceptable manufacturers are stated for any material or equipment specified by 
manufacturer's name and model number. Contractors may base their tender price on 
materials and equipment supplied by any of the manufacturers' names as acceptable for 
the particular material or equipment. 

.2 In addition to the manufacturers specified or named as acceptable, you may propose 
alternative manufacturers of materials or equipment to the Departmental Representative 
for acceptance. For a product to be considered as an alternative product substitute, make a 
written application to the Departmental Representative during the tender period, not later 
than ten (10) working days before tender closing. 

.3 Certify in writing that the alternative meets all requirements of the specified material or 
equipment. In addition, it shall be understood that all costs required by or as a result of 
acceptance or proposed alternatives, will be borne by the contractor. 

.4 Approval of alternatives will be signified by issue of an Addendum to the Tender 
Documents. 

.5 Any alternative manufacturers or materials submitted which are incomplete and cannot be 
evaluated, or are later than ten (10) working days before tender closing date or after the 
tender period, will not be considered. 

6. MINIMUM STANDARDS 

.1 Conform to or exceed minimum acceptable standards of the various applicable federal, 
provincial and municipal codes such as The National Building Code, The National Fire 
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Code, Canadian Plumbing Code, Canadian Electrical Code, Canadian Code for 
Construction Safety and the Provincial Construction Safety Act.  

.2 Work to conform to referenced standards and codes as reaffirmed or revised to date of 
specification. 

7. WORKPLACE HAZARDOUS MATERIAL INFORMATION SYSTEM (WHMIS) 

.1 The general contractor shall comply with Federal and Provincial legislation regarding the 
WHMIS. The contractor's responsibilities include, but are not limited to the following:  

.1 To ensure that any controlled product brought on site by the contractor or sub-
contractor is labeled;  

.2 To make available to the workers and the Departmental Representative, Material 
Safety Data Sheets (MSDS) for these controlled products;  

.3 To train own workers about WHMIS, and about the controlled products that they 
use on site;  

.4 To inform other contractors, sub-contractors, the Departmental Representative, 
authorized visitors and outside inspection agency personnel about the presence 
and use of such products on the site.  

.5 The site foreman or superintendent must be able to demonstrate, to the 
satisfaction of the Departmental Representative, that he/she has had WHMIS 
training and is knowledgeable in its requirements. The Departmental 
Representative can require  
replacement of this person if this condition or implementation of WHMIS is not 
satisfactory.  

8. REQUIREMENTS OF BILL 208, SECTION 18(a) 

Under the requirements of Bill 208 of the Ontario Ministry of Labour Occupational 
Health & Safety Act, the following designated substances may be encountered while 
performing the work described in these contract documents:  

.1 Acrylonitrile, Isocyanates, Arsenic, Lead, Asbestos, Mercury, Benzene, Silica, 
Coke Oven Emissions, Vinyl Chloride, and Ethylene Oxide  
.1 It is the responsibility of the general contractor to ensure that each 

prospective subcontractor for this project has received a copy of the 
above list.  

.2 The general contractor is advised to take the following precautions when 
dealing with the above substances:  

9. COST BREAKDOWN 

.1 Submit, for approval by the Departmental Representative, a cost breakdown of tender 72 
hours after the contract is awarded.  

.2 Use the approved cost breakdown as the basis for submitting all claims. 

.3 Request Departmental Representative's verbal approval to amount of claim prior to 
preparing and submitting the claim in its final form. 



NRC Building M-20 Section 00 10 00 
Structural Laboratory GENERAL INSTRUCTIONS 
Vertical & Horizontal Loading Frame                                                                       Page 3 of 13 
10. SUB-TRADES 

.1 Submit no later than 72 hours after tender closing, a complete list of sub trades for the 
Departmental Representative's review. 

11. PERSONNEL SECURITY AND IDENTIFICATION 

.1 All persons employed by the contractor, or by any subcontractor and present on the site 
must be security cleared in accordance with the requirements of the Section entitled 
Special Instructions to Tenderers. 

.2 All such persons must wear and keep visible identification badges as issued by the 
Security Office of NRC. 

12. WORKING HOURS AND SECURITY 

.1 Normal working hours on the NRC property are from 8:00 a.m. until 4:30 p.m., Monday 
to Friday inclusive, except statutory holidays.  

.2 At all other times, special written passes are required for access to the building site.  

.3 Before scheduling any work outside normal working hours, obtain permission from the 
Departmental Representative to perform the specific tasks.  

.4 An escort may be required whenever working outside normal hours. Contractor to bear 
the associated costs.  

13. SCHEDULE 

.1 The contractor shall prepare a detailed schedule, fixing the date for commencement and 
completion of the various parts of the work and update the said schedule. Such schedule 
shall be made available to the Departmental Representative not later than two weeks after 
the award of the contract and prior to commencement of any work on site. 

.2 Notify Departmental Representative in writing of any changes in the schedule. 

.7 day(s) before the scheduled completion date, arrange to do an interim inspection with 
the Departmental Representative. 

14. PROJECT MEETINGS 

.1 Hold regular project meetings at times and locations approved by the Departmental 
Representative. 

.2 Notify all parties concerned of meetings to ensure proper coordination of work. 

.3 Departmental Representative will set times for project meetings and assume 
responsibility for recording and distributing minutes. 
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15. SHOP DRAWINGS 

.1 Submit to Departmental Representative for review, shop drawings, product data and 
samples specified within 1 week(s) after contract award.  

.2 Submit to Departmental Representative for review a complete list of all shop drawings, 
product data and samples specified and written confirmation of corresponding delivery 
dates within one (1) week after shop drawings, product data and samples approval date. 
This list shall be updated on a 1 week basis and any changes to the list shall be 
immediately notified in writing to the Departmental Representative. 

.3 Review shop drawings, data sheets and samples prior to submission. 

.4 Submit electronic copy of all shop drawings and product data and samples for review, 
unless otherwise specified. 

.5 Review of shop drawings and product data by the Departmental Representative does not 
relieve the contractor of the responsibility for errors and omissions and for the conformity 
with contract documents. 

16. SAMPLES AND MOCK-UPS 

.1 Submit samples in sizes and quantities as specified. 

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

.3 Construct field samples and mock-ups at locations acceptable to Departmental 
Representative. 

.4 Reviewed samples or mock-ups will become standards of workmanship and material 
against which installed work will be checked on the project. 

17. MATERIALS AND WORKMANSHIP 

.1 Install only new materials on this project unless specifically noted otherwise.  

.2 Only first class workmanship will be accepted, not only with regard to safety, efficiency, 
durability, but also with regard to neatness of detail and performance. 

18. WORK & MATERIALS SUPPLIED BY OWNER 

.1 Work and materials not included in this contract are described on  drawings and in 
this specification.  

.2 Deliver to a storage place, as directed by the Departmental Representative, all materials 
returned to the Owner.  

.3 Unless otherwise specified, accept owner-supplied materials at their storage location and 
provide all transportation as required.  

.4 General Contractor's duties:  
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.1 Unload at site.  

.2 Promptly inspect products and report damaged or defective items.  

.3 Give written notification to the Departmental Representative for items accepted 
in good order.  

.4 Handle at site, including uncrating and storage.  

.5 Repair or replace items damaged on site.  

.6 Install, connect finished products as specified.  

19. SITE ACCESS 

.1 Make prior arrangements with the Departmental Representative before starting work or 
moving materials and equipment on site. 

.2 Obtain approval of Departmental Representative for regular means of access during the 
construction period. 

.3 Obtain approval of Departmental Representative before temporarily suspending 
operations on site; before returning to the site and before leaving the site at the end of the 
job. 

.4 Provide and maintain access to site. 

.5 Build and maintain temporary roads and provide snow removal during period of work. 

.6 Make good any damage and clean up dirt, debris, etc., resulting from contractor's use of 
existing roads. 

20. USE OF SITE 

.1 Restrict operations on the site to the areas approved by the Departmental Representative 

.2 Locate all temporary structures, equipment, storage, etc., to the designated areas. 

.3 Restrict parking to the designated areas. 

21. ACCEPTANCE OF SITE 

.1 Inspect the site before commencing work, review any unexpected conditions with the 
Departmental Representative.  

.2 Commencement of work will imply acceptance of existing conditions.  

22. SITE OFFICE & TELEPHONE 

.1 Contractor to erect a temporary site office at his own expense. 

.2 Install and maintain a telephone, if necessary. 

.3 Use of NRC phones is not permitted unless in the case of an emergency. 
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23. SANITARY FACILITIES 

.1 Obtain permission from the Departmental Representative to use the existing washroom 
facilities in the building. 

24. TEMPORARY SERVICES 

.1 A source of temporary power will be made available in the area. Bear all costs to make 
connections to the power source and perform distribution on site. 

.2 Provide all load centres, breakers, conduit, wiring, disconnects, extension cords, 
transformers, as required from the source of power. 

.3 Power is to be used only for power tools, lighting, controls, motors, and not for space 
heating. 

.4 A source of temporary water will be made available if required. 

.5 Bear all costs associated with distributing the water to the required locations. 

.6 Comply with NRC requirements when connecting to existing systems in accordance with 
the articles entitled "Co-operation" and "Service Interruptions" of this section. 

25. DOCUMENTS REQUIRED AT WORK SITE 

.1 The contractor shall keep on the site, one (1) up-to-date copy of all contract documents, 
including specifications, drawings, addenda, shop drawings, change notices, schedule and 
any reports or bulletins pertaining to the work, in good order, available to the 
Departmental Representative and to his / her representatives at all times.  

.2 At least one (1) copy of specifications and drawings shall be marked by the contractor to 
show all work "As Built" and shall be provided to the Departmental Representative with 
the Application for Payment and for the Final Certificate of Completion.  

26. CO-OPERATION 

.1 Co-operate with NRC staff in order to keep disruption of normal research work to an 
absolute minimum.  

.2 Work out in advance, a schedule for all work which might disrupt normal work in the 
building.  

.3 Have schedule approved by the Departmental Representative.  

.4 Notify the Departmental Representative in writing, 72 hours prior to any intended 
interruption of facilities, areas, corridors, mechanical or electrical services and obtain 
requisite permission. 

27. PROTECTION AND WARNING NOTICES 

.1 Provide all materials required to protect existing equipment.  
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.2 Erect dust barriers to prevent dust and debris from spreading through the building.  

.3 Place dust protection in the form of cover sheets over equipment and furniture and tape 
these sheets to floors, to ensure no dust infiltration.  

.4 Repair or replace any and all damage to Owner's property caused during construction, at 
no cost to the Owner and to the satisfaction of the Departmental Representative.  

.5 Protect the buildings, roads, lawns, services, etc. from damage which might occur as a 
result of this work.  

.6 Plan and co-ordinate the work to protect the buildings from the leakage of water, dust, 
etc.  

.7 Ensure that all doors, windows, etc., that could allow transfer of dust, noise, fumes, etc., 
to other areas of the building are kept closed.  

.8 Be responsible for security of all areas affected by the work under the Contract until 
acceptance by NRC. Take all necessary precautions to prevent entry to the work area by 
unauthorized persons and guard against theft, fire and damage by any cause. Secure 
working area at the end of each day’s work and be responsible for same. 

.9 Provide and maintain adequate safety barricades around the work sites to protect NRC 
personnel and the public from injury during the construction. 

.10 Post warnings, in all instances where possible injury could occur such as Work Overhead, 
Hard Hat Areas, etc. or as required by the Departmental Representative.  

.11 Provide temporary protective enclosures over building entrances and exits to protect 
pedestrians. All enclosures to be structurally sound against weather and falling debris. 

28. BILINGUALISM  

.1 Ensure that all signs, notices, etc. are posted in both official languages.  

.2 Ensure that all identification of services called for by under this contract are bilingual. 

29. LAYOUT OF WORK 

.1 Location of equipment, fixtures, outlets and openings indicated on drawings 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 the manufacturer’s recommendations for 
safety, access and maintenance. 

.3 Employ competent person to lay out work in accordance with the contract documents.  
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30. DISCREPANCIES & INTERFERENCES 

.1 Prior to the start of the work, examine drawings and specifications. Report at once to the 
Departmental Representative, any defects, discrepancies, omissions or interferences 
affecting the work.  

.2 Contractor to immediately inform the Departmental Representative in writing, of any 
discrepancies between the plans and the physical conditions so the Departmental 
Representative may promptly verify same.  

.3 Any work done after such a discovery, until authorized, is at the contractor's risk.  

.4 Where minor interferences as determined by the Departmental Representative are 
encountered on the job and they have not been pointed out on the original tender or on 
the plans and specifications, provide offsets, bends or reroute the services to suit job 
conditions at no extra cost.  

.5 Arrange all work so as not to interfere in any way with other work being carried out.  

31. MANUFACTURER'S INSTRUCTIONS 

.1 Unless otherwise specified, comply with manufacturer's latest printed instructions for 
materials and installation methods. 

.2 Notify the Departmental Representative in writing of any conflict between these 
specifications and manufacturer's instruction. Departmental Representative will designate 
which document is to be followed. 

32. TEMPORARY HEATING AND VENTILATING 

.1 Bear the costs of temporary heat and ventilation during construction including costs of 
installation, fuel, operation, maintenance, and removal of equipment.  

.2 Use of direct-fired heaters discharging waste products into the work areas will not be 
permitted unless prior approval is given by the Departmental Representative.  

.3 Furnish and install 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 Reduce moisture condensation on surfaces to an acceptable level.  

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

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

.4 Maintain minimum temperature of 10 oC (50 oF) or higher where specified as soon as 
finishing work is commenced and maintain until acceptance by the Departmental 
Representative.  Maintain ambient temperature and humidity levels as required for 
comfort of NRC personnel.  
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.5 Prevent hazardous or unhealthy accumulations of dust, fumes, mists, vapours or gases in 
areas occupied during construction including also, storage areas and sanitary facilities.  

.1 Dispose of exhaust materials in a manner that will not result in a harmful or 
unhealthy exposure to persons.  

.6 Maintain strict supervision of operation of temporary heating and ventilating equipment.  

.1 Enforce conformance with applicable codes and standards.  

.2 Comply with instructions of the Departmental Representative including provision 
of full-time watchman services when directed.  

.3 Enforce safe practices.  

.4 Vent direct-fired combustion units to outside.  

.7 Submit tenders assuming existing or new equipment and systems will not be used for 
temporary heating and ventilating. 

.8 After award of contract, Departmental Representative may permit use of the 
 permanent system providing agreement can be reached on:  

.1 Conditions of use, special equipment, protection, maintenance, and replacement 
of filters.  

.2 Methods of ensuring that heating medium will not be wasted and in the case of 
steam, agreement on what is to be done with the condensate.  

.3 Saving on contract price.  

.4 Provisions relating to guarantees on equipment. 

33. CONNECTIONS TO AND INTERRUPTIONS TO EXISTING SERVICES 

.1 Where work involves breaking into or connecting to existing services, carry out work at 
times and in the manner agreed to by the Departmental Representative and by authorities 
having jurisdiction, with minimum disruption to NRC Personnel and vehicular traffic and 
minimum service interruption. Do not operate any NRC equipment or plant. 

.2 Before commencing work, establish location and extent of service lines in area of work 
and notify Departmental Representative of findings. 

.3 Submit a schedule to and obtain approval from the Departmental Representative for any 
shut-down or closure of active service or facility; allow minimum 72 hours notice.  
Adhere to approved schedule and provide notice to the Departmental Representative. 

.4 Where unknown services are encountered, immediately advise Departmental 
Representative and confirm findings in writing. 

.5 Provide detours, bridges, alternate feeds, etc., as required to minimize disruptions. 

.6 Protect existing services as required and immediately make repairs if damage occurs. 

.7 Remove any abandoned service lines as indicated on the contract documents and as 
approved by the Departmental Representative; cap or otherwise seal lines at cut-off 
points. Record and provide a copy to the Departmental Representative of locations of 
maintained, re-routed and abandoned service lines. 
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34. CUTTING AND PATCHING 

.1 Cut existing surfaces as required to accommodate new work.  

.2 Remove all items as shown or specified.  

.3 Patch and make good with identical materials, the surfaces that have been disturbed, cut 
or damaged, to the satisfaction of the Departmental Representative.  

.4 Where new pipes pass through existing construction, core drill an opening. Size openings 
to leave 12mm (1/2") clearance around the pipes or pipe insulation. Do not drill or cut 
any surface without the approval of the Departmental Representative.  

.5 Obtain written approval of the Departmental Representative before cutting openings 
through existing or new structural members.  

.6 Seal all openings where cables, conduits or pipes pass through walls with an acoustic 
sealant conforming to CAN/CGSB-19.21-M87.  

.7 Where cables, conduits and pipes pass through fire rated walls and floors, pack space 
between with compressed glass fibres and seal with fire stop caulking in accordance with 
CAN/CGSB-19.13-M87 AND NBC 3.1.7.  

35. FASTENING DEVICES 

.1 Do not use explosive actuated tools, without first obtaining permission from the 
Departmental Representative.  

.2 Comply with the requirements of CSA A-166 (Safety Code for Explosive Actuated 
Tools).  

.3 Do not use any kind of impact or percussion tool without first obtaining permission from 
the Departmental Representative. 

36. OVERLOADING 

.1 Ensure that no part of the building or work is subjected to a load which will endanger 
safety or cause permanent deformation or structural damage. 

37. DRAINAGE 

.1 Provide temporary drainage and pumping as required to keep excavations and site free of 
water. 

38. ENCLOSURE OF STRUCTURES 

.1 Construct and maintain all temporary enclosures as required to protect foundations, sub-
soil, concrete, masonry, etc., from frost penetration or damage. 

.2 Maintain in place until all chances of damage are over and proper curing has taken place. 
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.3 Provide temporary weather tight enclosures for exterior openings until permanent sash 
and glazing and exterior doors are installed. 

.4 Provide lockable enclosures as required to maintain the security of NRC facilities and be 
responsible for the same. 

.5 Provide keys to NRC security personnel when required. 

.6 Lay out the work carefully and accurately and verify all dimensions and be responsible 
for them. Locate and preserve general reference points. 

.7 Throughout the course of construction, keep continuously acquainted with field 
conditions, and the work being developed by all trades involved in the project. Maintain 
an awareness of responsibility to avoid space conflict with other trades.  

.8 Conceal all services, piping, wiring, ductwork, etc., in floors, walls or ceilings except 
where indicated otherwise.  

39. STORAGE  

.1 Provide storage as required to protect all tools, materials, etc., from damage or theft and 
be responsible for the same. 

.2 Do not store flammable or explosive materials on site without the authorization of the 
Departmental Representative. 

40. GENERAL REVIEW 

.1 Periodic review of the contractor's work by the Departmental Representative does not 
relieve the contractor of the responsibility of making the work in accordance with 
contract documents. Contractor shall carry out his own quality control to ensure that the 
construction work is in accordance with contract documents. 

.2 Inform the Departmental Representative of any impediments to the installation and obtain 
his / her approval for actual location.  

41. INSPECTION OF BURIED OR CONCEALED SERVICES 

.1 Prior to concealing any services that are installed, ensure that all inspection bodies 
concerned, including NRC, have inspected the work and have witnessed all tests. Failure 
to do so may result in exposing the services again at the contractor's expense. 

42. TESTING 

.1 On completion, or as required by local authority inspectors and/or Departmental 
Representative during progress of work and before any services are covered up and 
flushing is complete, test all installations in the presence of the Departmental 
Representative.  
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.2 Obtain and hand to the Departmental Representative all acceptance certificates or test 
reports from authority having jurisdiction. The project will be considered incomplete 
without the same. 

43. PARTIAL OCCUPANCY  

.1 NRC may request partial occupancy of the facility if the contract extends beyond the 
expected completion date.  

.2 Do not restrict access to the building, routes, and services. 

.3 Do not encumber the site with materials or equipment. 

44. DISPOSAL OF WASTES 

.1 Dispose of waste materials including volatiles, safely off  NRC property. Refer to the 
section entitled "General and Fire Safety Requirements” included as part of this 
specification. 

45. CLEAN-UP DURING CONSTRUCTION 

.1 On a daily basis, maintain project site and adjacent area of campus including roofs, free 
from debris and waste materials. 

.2 Provide on-site dump containers for collection of waste materials and rubbish. 

46. FINAL CLEAN-UP 

.1 Upon completion do a final clean-up to the satisfaction of the Departmental 
Representative. 

.2 Clean all new surfaces, lights, existing surfaces affected by this work, replace filters, etc. 

.3 Clean all resilient flooring and prepare to receive protective finish. Protective finish 
applied by NRC 

47. WARRANTY AND RECTIFICATION OF DEFECTS IN WORK 

.1 Refer to General Conditions "C", section GC32. 

.2 Ensure that all manufacturers' guarantees and warranties are issued in the name of the 
General Contractor and the National Research Council.  

48. MAINTENANCE MANUALS 

.1 Provide three (3) bilingual copies of maintenance manuals or two English and two French 
maintenance manuals immediately upon completion of the work and prior to release of 
holdbacks.  

.2 Manuals to be neatly bound in hard cover loose leaf binders. 
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.3 Manuals to include operating and maintenance instructions, all guarantees and warranties, 
shop drawings, technical data, etc., for the material and apparatus supplied under this 
contract. 

END OF SECTION 
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1. GENERAL CONSTRUCTION SAFETY REQUIREMENTS 
 

.1 The Contractor shall take all necessary steps to protect personnel (workers, 
visitors, general public, etc.) and property from any harm during the course of the 
contract. 
 

.2 The Contractor shall be solely responsible for the construction safety of both its 
employees and those of its sub-contractors at the work site, and for initiating, maintaining 
and supervising safety precautions, programs and procedures in connection with the 
performance of the work.  
 

.3 The Contractor shall comply with all Federal, Provincial and Municipal safety 
codes and regulations and the Occupational Health and Safety Act and the Workplace 
Safety and Insurance Board. In the event of any conflict between any provisions in 
legislation or codes, the most stringent provisions shall apply. 
 

.4 Periodic review of the contractor’s work by the Departmental Representative, using the 
criteria of the contract documents, does not relieve the contractor of his safety 
responsibilities in carrying out the work in accordance with the contract documents. The 
contractor shall consult with the Departmental Representative to ensure that this 
responsibility is carried out. 
 

.5 The Contractor shall ensure that only competent personnel are permitted to work on 
site. Throughout the term of the contract, any person will be removed from the 
site who is not observing or complying with the safety requirements.  
 

.6 All equipment shall be in safe operating condition and appropriate to the task. 
 

.7 Following a project and site hazard assessment, the Contractor shall develop a Site 
Specific Safety Plan based on the following minimum requirements: 

  
.1 Provide a safety board mounted in a visible location on the project site, with 

the following information included thereon: 
.1 Notice of Project 
.2 Site specific Safety Policy 
.3 Copy of Ontario Health and Safety Act 
.4 Building Schematic showing emergency exits 
.5 Building emergency procedures 
.6  Contact list for NRC, Contractor and all involved sub-contractors 
.7 Any related MSDS sheets 
.8 NRC Emergency phone number 
 

.8 The Contractor shall provide competent personnel to implement its safety 
program and those of any Health and Safety Act legislation applicable at this project 
location, and to ensure they are being complied with. 
 

.9 The Contractor shall provide safety orientation to all its employees as well as those of 
any subcontractors under its jurisdiction. 
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.10 The Departmental Representative will monitor to ensure that safety requirements are met 
and that safety records are properly kept and maintained. Continued disregard for safety 
standards can cause the contract to be cancelled and the Contractor or sub-contractors 
removed from the site. 

 
.11 The Contractor will report to the Departmental Representative and jurisdictional 

authorities, any accident or incident involving Contractor or NRC personnel or the public 
and/or property arising from the Contractor’s execution of the work. 

 

.12 If entry to a laboratory is required as part of the work of the Contractor, a safety 
orientation shall be provided to all his employees as well as those of any subcontractors 
regarding lab safety requirements and procedures, as provided by the Researcher or the 
Departmental Representative. 

2. FIRE SAFETY REQUIREMENTS 

.1 Authorities 
1. The Fire Commissioner of Canada (FC) is the authority for fire safety at 

NRC.  
2. For the purpose of this document, "Departmental Representative" will be 

deemed as the NRC person in charge of the project and who will enforce 
these Fire Safety Requirements. 

3. Comply with the following standards as published by the Office of the 
Fire Commissioner of Canada: 

a. Standard No. 301 - June 1982 "Standard for Construction 
Operations"; 

b. Standard No. 302 - June 1982 "Standard for Welding and 
Cutting". 

.2 Smoking 
.1 Smoking is prohibited inside all NRC buildings, as well as roof areas. 
.2 Obey all "NO SMOKING" signs on NRC premises. 

.3  Hot Work 
.1 Prior to commencement of any "Hot Work" involving welding, soldering, 

burning, heating, use of torches or salamanders or any open flame, obtain a 
Hot Work Permit from the Departmental Representative. 

.2 Prior to commencement of "Hot Work", review the area of hot work with 
the Departmental Representative to determine the level of fire safety 
precautions to be taken. 

.4 Reporting Fires 
.1 Know the exact location of the nearest Fire Alarm Pull Station and 

telephone, including the emergency phone number. 
.2 REPORT immediately, all fire incidents as follows: 
 .1 Activate nearest fire alarm pull station and; 
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 .2 Telephone the following emergency phone number as appropriate: 
 
  FROM AN NRC PHONE  333 
  FROM ANY OTHER PHONE (613) 993-2411 

  
4. When reporting a fire by phone, give the location of fire, building 

number and be prepared to verify location. 
5. The person activating fire alarm pull station must remain at a safe 

distance from the scene of the fire but readily available to provide 
information and direction to the Fire Department personnel. 

.5 Interior and Exterior Fire protection & Alarm Systems 
.1 DO NOT OBSTRUCT OR SHUT OFF FIRE PROTECTION EQUIPMENT OR 

SYSTEMS, INCLUDING BUT NOT LIMITED TO FIRE ALARM SYSTEMS, 
SMOKE/HEAT DETECTORS, SPRINKLER SYSTEM, PULL STATIONS, 
EMERGENCY CALL BUTTONS AND PA SYSTEMS, WITHOUT 
AUTHORIZATION FROM THE DEPARTMENTAL REPRESENTATIVE. 

.2 WHEN ANY FIRE PROTECTION EQUIPMENT IS TEMPORARILY SHUT 
DOWN, ALTERNATIVE MEASURES AS PRESCRIBED BY THE 
DEPARTMENTAL REPRESENTATIVE SHALL BE TAKEN TO ENSURE 
THAT FIRE PROTECTION IS MAINTAINED. 

.3 DO NOT LEAVE FIRE PROTECTION OR ALARM SYSTEMS INACTIVE 
AT THE END OF A WORKING DAY WITHOUT NOTIFICATION AND 
AUTHORISATION FROM THE DEPARTMENTAL REPRESENTATIVE. 
THE DEPARTMENTAL REPRESENTATIVE WILL ADVISE THE (FPO) OF 
THE DETAILS OF ANY SUCH EVENT. 

.4 DO NOT USE FIRE HYDRANTS, STANDPIPES AND HOSE SYSTEMS FOR 
OTHER THAN FIRE FIGHTING PURPOSES UNLESS AUTHORISED BY 
DEPARTMENTAL REPRESENTATIVE. 

.6 Fire Extinguishers 
.1 Provide a minimum of 1-20 lb. ABC Dry Chemical Fire Extinguisher at each hot 

work or open flame location. 

.2 Provide fire extinguishers for hot asphalt and roofing operations as follows:   

a. Kettle area - 1-20 lb. ABC Dry Chemical; 
b. Roof - 1-20 lb. ABC Dry Chemical at each open flame location. 

 
.3 Provide fire extinguishers equipped as below: 

c. Pinned and sealed; 
d. With a pressure gauge; 
e. With an extinguisher tag signed by a fire extinguisher servicing 

company. 
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.4 Carbon Dioxide (C02) extinguishers will not be considered as substitutes for the 
above. 

.7 Roofing Operations 
.1 Kettles: 

.1 Arrange for the location of asphalt kettles and material storage with the 
Departmental Representative before moving on site. Do not locate kettles 
on any roof or structure and keep them at least 10m (30 feet) away from 
a building. 

.2 Equip kettles with 2 thermometers or gauges in good working order; a 
hand held and a kettle-mounted model. 

.3 Do not operate kettles at temperatures in excess of 232oC (450 oF).   

.4 Maintain continuous supervision while kettles are in operation and 
provide metal covers for the kettles to smother any flames in case of fire. 
Provide fire extinguishers as required in article 2.6. 

.5 Demonstrate container capacities to Departmental Representative prior to 
start of work. 

.6 Store materials a minimum of 6m (20 feet) from the kettle. 

.2 Mops: 

.1 Use only glass fibre roofing mops. 

.2 Remove used mops from the roof site at the end of each working day. 
 
.3 Torch Applied Systems: 

.1 DO NOT USE TORCHES NEXT TO WALLS. 

.2 DO NOT TORCH MEMBRANES TO EXPOSED WOOD OR CAVITY 

.3 Provide a Fire Watch as required by article 2.9 of this section. 
 
.4 Store all combustible roofing materials at least 3m (10 feet) away from any 

structure. 
.5 Keep compressed gas cylinders a minimum of 6m (20 feet) away from the kettle, 

protected from mechanical damage and secured in an upright position. 

.8 Welding / Grinding Operations 

.1 Contractor to provide fire blankets, portable fume extraction devices, screens or 
similar equipment to prevent exposure to welding flash, or sparks from grinding. 

 .9  Fire Watch 

.1 Provide a fire watch for a minimum of one hour after the termination of any hot 
work operation. 

.2 For temporary heating, refer to General Instructions Section 00 010 00. 

.3 Equip fire watch personnel with fire extinguishers as required by article 2.6. 
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.10 Obstruction of access/egress routes-roadways, halls, doors, or elevators 

.1 Advise the Departmental Representative in advance of any work that would 
impede the response of Fire Department personnel and their apparatus. This 
includes violation of minimum overhead clearance, erection of barricades and the 
digging of trenches. 

.2 Building exit routes must not be obstructed in any way without special 
permission from the Departmental Representative, who will ensure that adequate 
alternative routes are maintained. 

.3 The Departmental Representative will advise the FPO of any obstruction that 
may warrant advanced planning and communication to ensure the safety of 
building occupants and the effectiveness of the Fire Department. 

.11 Rubbish and Waste Materials 

.1 Keep rubbish and waste materials to a minimum and a minimum distance of 6m  
(20 feet) from any kettle or torches. 

.2 Do not burn rubbish on site. 

.3 Rubbish Containers 

.1 Consult with the Departmental Representative to determine an acceptable 
safe location for any containers and the arrangement of chutes etc. prior 
to bringing the containers on site. 

.2 Do not overfill the containers and keep area around the perimeter free 
and clear of any debris. 

 .4 Storage 

.1 Exercise extreme care when storing combustible waste materials in work 
areas. Ensure maximum possible cleanliness, ventilation and that all 
safety standards are adhered to when storing any combustible materials. 

.2 Deposit greasy or oily rags or materials subject to spontaneous 
combustion in CSA or ULC approved receptacles and remove at the end 
of the work day or shift, or as directed. 

.12 Flammable Liquids 

.1 The handling, storage and use of flammable liquids is governed by the current 
National Fire Code of Canada. 

.2 Flammable Liquids such as gasoline, kerosene and naphtha may be kept for 
ready use in quantities not exceeding 45 litres (10 imp gal), provided they are 
stored in approved safety cans bearing the ULC seal of approval and kept away 
from buildings, stockpiled combustible materials etc. Storage of quantities of 
flammable liquids exceeding 45 litres (10 imp gal) for work purposes, require the 
permission of the Departmental Representative. 
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.3 Flammable liquids are not to be left on any roof areas after normal working 
hours. 

.4 Transfer of flammable liquids is prohibited within buildings. 

.5  Do not transfer flammable liquids in the vicinity of open flames or any type of 
heat producing device. 

.6 Do not use flammable liquids having a flash point below 38 oC (100 oF) such as 
naphtha or gasoline as solvents or cleaning agents.  

.7 Store flammable waste liquids for disposal in approved container located in a 
safe, ventilated area. Waste flammable liquids are to be removed from the site on 
a regular basis. 

.8 Where flammable liquids, such as lacquers or urethane are used, ensure proper 
ventilation and eliminate all sources of ignition. Inform the Departmental 
Representative prior to, and at the cessation of such work. 

3. Questions and/or clarifications  

.1 Direct any questions or clarification on Fire or General Safety, in addition to the 
above requirements, to the Departmental Representative. 

END OF SECTION 
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Part 1 General 

1.1 RELATED SECTIONS 
.1 Section 00 10 00 General Instructions. 

.2 Section 01 74 11 Cleaning. 

.3 Section 01 74 21 Construction/Demolition Waste Management. 

1.2 REFERENCES 
.1 Definitions: 

.1 Hazardous Materials: dangerous substances, dangerous goods, hazardous commodities 
and hazardous products, include but not limited to:  poisons, corrosive agents, flammable 
substances, ammunition, explosives, radioactive substances, or materials that endanger 
human health or environment if handled improperly. 

.2 Reference Standards: 

.1 CSA International 

.2 CSA S350-[M1980(R2003)], Code of Practice for Safety in Demolition of Structures 

1.3 ACTION AND INFORMATIONAL SUBMITTALS  
.1 Submit in accordance with Section 00 10 00 - General Instructions. 

.2 Shop Drawings: 

.1 Submit for review and approval demolition drawings, diagrams or details showing 
sequence of demolition work and supporting structures and underpinning. 

.2 Submit demolition and shoring drawings stamped and signed by professional engineer 
registered or licensed in the Province of Ontario, Canada. 

1.4 QUALITY ASSURANCE 
.1 Regulatory Requirements:  Ensure Work is performed in compliance with the CEPA, CEAA, 

TDGA, and applicable Provincial and Municipal regulations. 

1.5 SITE CONDITIONS 
.1 Environmental protection: 

.1 Ensure Work does not adversely affect adjacent watercourses, groundwater and wildlife, 
or contribute to excess air and noise pollution. 

.2 Fires and burning of waste or materials is not permitted on site. 

.3 Do not bury rubbish waste materials. 

.4 Do not dispose of waste or volatile materials including but not limited to: mineral spirits, 
oil, petroleum based lubricants, or toxic cleaning solutions into watercourses, storm or 
sanitary sewers. 

.5 Ensure proper disposal procedures are maintained throughout project. 

.6 Do not pump water containing suspended materials into watercourses, storm or sanitary 
sewers, or onto adjacent properties. 
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.7 Control disposal or runoff of water containing suspended materials or other harmful 
substances in accordance with authorities having jurisdiction [as directed by Departmental 
Representative.  

.8 Protect trees, plants and foliage on site and adjacent properties where indicated. 

.9 Prevent extraneous materials from contaminating air beyond application area, by 
providing temporary enclosures during demolition work. 

.10 Cover or wet down dry materials and waste to prevent blowing dust and debris. Control 
dust on all temporary roads. 

1.6 EXISTING CONDITIONS 
.1 If material resembling spray or trowel applied asbestos or other designated substance listed as 

hazardous be encountered in course of demolition, stop work, take preventative measures, and 
notify Departmental Representative immediately. Proceed only after receipt of written 
instructions has been received from Departmental Representative. 

.2 Structures to be demolished are based on their condition at time of examination prior to 
tendering. 

PART 2 Execution 

2.1 PREPARATION 
.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 areas, according to 
requirements of authorities having jurisdiction. 

.2 Inspect, repair, and maintain erosion and sedimentation control measures during 
demolition. 

.3 Remove erosion and sedimentation controls and restore and stabilize areas disturbed 
during removal after completion of demolition work. 

.2 Protection of in-place conditions: 

.1 Prevent movement, settlement or damage of adjacent structures, services, walks, paving, 
trees, landscaping, adjacent grades and properties. 

.2 Provide bracing, shoring and underpinning as required. 

.3 Repair damage caused by demolition as directed by Departmental Representative. 

.4 Support affected structures and, if safety of structure being demolished, adjacent 
structures or services appears to be endangered, take preventative measures, stop Work 
and immediately notify Departmental Representative. 

.5 Prevent debris from blocking surface drainage system, elevators, mechanical and 
electrical systems which must remain in operation. 

2.2 DEMOLITION 
.1 Do demolition work in accordance with Section 01 74 21 – Construction/Demolition Waste 

Management. 
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.2 Blasting operations are not permitted during demolition. 

.3 Remove contaminated or dangerous materials as defined by authorities having jurisdiction, 
relating to environmental protection, from site and dispose of in safe manner to minimize danger 
at site or during disposal. 

.4 Prior to start of Work remove contaminated or hazardous materials as directed by Departmental 
Representative from site and dispose of in safe manner. Refer Existing Conditions in PART 1. 

.5 Remove all architectural, mechanical and electrical elements prior to start of structural 
demolition. 

.6 All demolition work is to be undertaken with the following vibration limits: 

Frequency Range (Hz) <10 10 to 40 >40 

Peak Particle Velocity (mm/sec) 5 5 to 50 (sliding scale) 50 

.7 Undertake all demolition work without damaging the existing building.  

.8 Do not commence work without approved demolition shop drawings. 

.9 At end of each day's work, leave Work in safe and stable condition. 

.10 Demolish to minimize dusting. Keep materials wetted as directed by Departmental 
Representative. 

.11 Contain fibrous materials to minimize release of airborne fibres while being transported within 
facility. 

.12 Only dispose of material specified by selected alternative disposal option as directed by 
Departmental Representative. 

.13 Additional disposal options to be provided by Departmental Representative, on-site waste 
diversion representative prior to disposal. 

.14 Remove and dispose of demolished materials except where noted otherwise and in accordance 
with authorities having jurisdiction. 

.15 Use natural lighting to do Work where possible. 

.16 Shut off lighting except those required for security purposes at end of each day. 

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 National Building Code of Canada 2010 

.2 American Society for Testing and Materials (ASTM 
.1 ASTM F1667-13, Standard Specification for Driven Fasteners: Nails, Spikes, and Staples 

.3 Canadian Standards Association (CSA International) 
.1 CSA-A23.1-09/ A23.2-09, Concrete Materials and Methods of Concrete Construction/ 

Methods of Test and Standard Practices for Concrete 
.2 CSA O86-09, Engineering Design in Wood. 
.3 CSA O121-08 (R2013), Douglas Fir Plywood 
.4 CSA O151-09, Canadian Softwood Plywood 
.5 CSA O153-13, Poplar Plywood 
.6 CSA O325-07, Construction Sheathing 
.7 CAN/ CSA-O437 Series-93 (R2011), Standards for OSB and Waferboard 
.8 CSA S269.1-1975 (R2003), Falsework for Construction Purposes 
.9 CAN/ CSA-S269.3-M92 (R2013), Concrete Formwork, National Standard of Canada 
.10 CAN/ CSA-0437.2-93 Evaluation of Binder Systems for Waferboard and Strandboard 

.4 Underwriters' Laboratories of Canada (ULC) 
.1 CAN/ ULC-S701-11, Standard for Thermal Insulation, Polystyrene, Boards and Pipe 

Covering 

1.3 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submittals in accordance with Section 01 00 10 – General Instructions. 

.2 Submit shop drawings for formwork and falsework. 

.3 Submit WHMIS MSDS - Material Safety Data Sheets in accordance with Section 01 00 10 – 
General Instructions. 

.4 Co-ordinate submittal requirements and provide submittals required by Section 01 00 10 – 
General Instructions. 

1.4 DELIVERY, STORAGE AND HANDLING 

.1 Store and manage hazardous materials in accordance with Section 01 00 10 – General 
Instructions. 



NRC Building M-20 Section 03 10 00 
Structural Laboratory CONCRETE FORMWORK & ACCESSORIES 
Vertical & Horizontal Loading Frame Page 2 
  
 
 

 
  
ADJELEIAN ALLEN RUBELI LIMITED Issued for Tender – August 2016 

.2 Waste Management and Disposal:  
.1 Separate waste materials for reuse and recycling in accordance with Section 01 00 10 – 

General Instructions. 
.2 Place materials defined as hazardous or toxic in designated containers. 
.3 Divert wood materials from landfill to a recycling, reuse or composting facility as approved 

by the Departmental Representative. 
.4 Divert unused form release material from landfill to an official hazardous material 

collections site as approved by the Departmental Representative. 

Part 2 Products 

2.1 MATERIALS 

.1 Formwork materials: 
.1 For concrete without special architectural features, use wood and wood product formwork 

materials to CSA-O121, CSA O86, CSA O437 Series and/ or CSA O153. 
.2 For concrete with special architectural features, use formwork materials to CSA-A23.1/ 

A23.2. 

.2 Pan forms: removable steel, reinforced plastic or aluminum as indicated. 

.3 Tubular column forms: round, spirally wound laminated fibre forms, internally treated with 
release material. 

.4 Form liner: 
.1 Plywood:  high density overlay, Douglas Fir to CSA O121, Canadian Softwood Plywood to 

CSA O151, Poplar to CSA O153. 
.2 Waferboard: to CAN/ CSA-O325.0 

.5 Form release agent: non-toxic, biodegradable, low VOC. 

.6 Form stripping agent: colourless mineral oil, non-toxic, biodegradable, low VOC, free of 
kerosene, with viscosity between 70 and 110s Saybolt Universal, 15 to 24 mm² /s at 40 degrees 
C, flashpoint minimum 150 degrees C, open cup. 

.7 Falsework materials: to CSA-S269.1. 

.8 Nails, spikes, staples: galvanized to ASTM F1667-13. 

Part 3 Execution 

3.1 FABRICATION AND ERECTION 

.1 Verify lines, levels and centres before proceeding with formwork/ falsework and ensure 
dimensions agree with drawings. 
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.2 Obtain the Departmental Representative's approval for use of earth forms framing openings not 
indicated on drawings. 

.3 Hand trim sides and bottoms and remove loose earth from earth forms before placing concrete. 

.4 Fabricate and erect falsework in accordance with CSA S269.1. 

.5 Do not place shores and mud sills on frozen ground. 

.6 Provide site drainage to prevent washout of soil supporting mud sills and shores. 

.7 Fabricate and erect formwork in accordance with CAN/ CSA-S269.3 to produce finished 
concrete conforming to shape, dimensions, locations and levels indicated within tolerances 
required by CSA-A23.1/ A23.2. 

.8 Align form joints and make watertight. 
.1 Keep form joints to minimum. 

.9 Use 25 mm chamfer strips on external corners and/ or 25 mm fillets at interior corners, joints, 
unless specified otherwise. 

.10 Form chases, slots, openings, drips, recesses, expansion and control joints as indicated. 

.11 Construct forms for architectural concrete, and place ties as directed. 
.1 Joint pattern not necessarily based on using standard size panels or maximum 

permissible spacing of ties. 

.12 Build in anchors, sleeves, and other inserts required to accommodate Work specified in other 
sections. 
.1 Ensure that anchors and inserts will not protrude beyond surfaces designated to receive 

applied finishes, including painting. 

.13 Line forms for following surfaces: 
.1 Exposed faces of wingwalls, piers and pylons: do not stagger joints of form lining material 

and align joints to obtain uniform pattern. 
.2 Secure lining taut to formwork to prevent folds. 
.3 Pull down lining over edges of formwork panels. 
.4 Ensure lining is new and not reused material. 
.5 Ensure lining is dry and free of oil when concrete is poured. 
.6 Application of form release agents on formwork surface is prohibited where drainage lining 

is used. 
.7 If concrete surfaces require cleaning after form removal, use only pressurized water 

stream so as not to alter concrete's smooth finish. 
.8 Cost of textile lining is included in price of concrete for corresponding portion of Work. 

.14 Clean formwork in accordance with CSA-A23.1/ A23.2, before placing concrete. 
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3.2 REMOVAL AND RESHORING 

.1 Leave formwork in place for following minimum periods of time after placing concrete. 
.1 3 days for walls and sides of beams. 
.2 3 days for columns/ piers. 
.3 28 days for beam soffits, slabs, decks and other structural members, or 3 days when 

replaced immediately with adequate shoring to standard specified for falsework. 
.4 3 days for footings and abutments. 

.2 Remove formwork when concrete has reached 75% of its design strength or minimum period 
noted above, whichever comes later, and replace immediately with adequate reshoring. 

.3 Provide necessary reshoring of members where early removal of forms may be required or 
where members may be subjected to additional loads during construction as required. 

.4 Space reshoring in each principal direction at not more than 3000 mm apart. 

.5 Re-use formwork and falsework subject to requirements of CSA-A23.1/ A23.2. 

END OF SECTION 
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Part  1  General 

1.1 RELATED REQUIREMENTS 

.1 Section 03 30 00 Cast-In-Place Concrete 

1.2 PRICE AND PAYMENT PROCEDRES 

.1 Measurement and Payment: 
.1 Measure reinforcing steel in kilograms of steel incorporated into Work, computed from 

theoretical unit mass specified in CSA-G30.18 for lengths and sizes of bars as indicated or 
authorized in writing by Consultant. 

.2 No measurement will be made under this Section. 
.1 Include reinforcement costs in items of concrete work in Section 03 30 00 - Cast-In-

Place Concrete. 

1.3 REFERENCES 

.1 American Concrete Institute (ACI) 
.1 SP-66-04, ACI Detailing Manual 2004. 

.2 ASTM International 
.1 ASTM A 185/A 185M-[07], Standard Specification for Steel Welded Wire Reinforcement, 

Plain, for Concrete. 

.3 CSA International 
.1 CSA-A23.1-09/A23.2-09, Concrete Materials and Methods of Concrete Construction/Test 

Methods and Standard Practices for Concrete. 
.2 CAN/CSA-A23.3-04(R2010), Design of Concrete Structures. 
.3 CSA-G30.18-09, Carbon Steel Bars for Concrete Reinforcement. 
.4 CSA-G40.20/G40.21-04(R2009), General Requirements for Rolled or Welded Structural 

Quality Steel/Structural Quality Steel. 

.4 Reinforcing Steel Institute of Canada (RSIC) 
.1  RSIC-2004, Reinforcing Steel Manual of Standard Practice. 

1.4 ACTION AND INFORMATION SUBMITTALS 

.1 Submit in accordance with Section 01 33 00 - Submittal Procedures. 

.2 Prepare reinforcement drawings in accordance with RSIC Manual of Standard Practice. 

.3 Shop Drawings: 
.1 Submit drawings. 

.1 Bar bending details. 

.2 Lists. 

.3 Quantities of reinforcement. 
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.4 Sizes, spacings, locations of reinforcement and mechanical splices if approved by 
Consultant, with identifying code marks to permit correct placement without reference to 
structural drawings. 

.5 Indicate sizes, spacings and locations of chairs, spacers and hangers. 
.2 Detail lap lengths and bar development lengths to CAN/CSA-A23.3, unless otherwise 

indicated. 

.4 When Chromate solution is used as replacement for galvanizing non-prestressed reinforcement, 
provide product description for review by [Departmental Representative] [DCC Representative] 
[Consultant] prior to its use. 

1.5 QUALITY ASSURANCE 

.1 Submit in accordance with Section 01 45 00 - Quality Control and as described in PART 2 - 
SOURCE QUALITY CONTROL. 
.1 Mill Test Report: upon request, provide Consultant with certified copy of mill test report of 

reinforcing steel, minimum 4 weeks prior to beginning reinforcing work. 
.2 Upon request submit in writing to Consultant proposed source of reinforcement material to be 

supplied. 

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. 

.3 Storage and Handling Requirements: 
.1 Store materials off ground and in accordance with manufacturer's recommendations in clean, 

dry, well-ventilated area. 
.2 Replace defective or damaged materials with new. 

Part  2  Products 

2.1 MATERIALS 

.1 Substitute different size bars only if permitted in writing by Consultant.  

.2 Reinforcing steel: billet steel, grade 400, deformed bars to CSA-G30.18, unless indicated otherwise. 

.3 Reinforcing steel: weldable low alloy steel deformed bars to CSA-G30.18. 

.4 Cold-drawn annealed steel wire ties: to ASTM A 82/A 82M. 

.5 Deformed steel wire for concrete reinforcement: to ASTM A 82/A 82M. 

.6 Welded steel wire fabric: to ASTM A 185/A 185M. 
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.1 Provide in flat sheets only. 

.7 Welded deformed steel wire fabric: to ASTM A 82/A 82M. 
.1 Provide in flat sheets only. 

.8 Chairs, bolsters, bar supports, spacers: to CSA-A23.1/A23.2. 

.9 Mechanical splices: subject to approval of Consultant. 

.10 Plain round bars: to CSA-G40.20/G40.21. 

2.2 FABRICATION 

.1 Fabricate reinforcing steel in accordance with CSA-A23.1/A23.2 and Reinforcing Steel Manual of 
Standard Practice by the Reinforcing Steel Institute of Canada. 

.2 Obtain Consultant's written approval for locations of reinforcement splices other than those shown 
on placing drawings. 

.3 Upon approval of Consultant, weld reinforcement in accordance with CSA W186. 

.4 Ship bundles of bar reinforcement, clearly identified in accordance with bar bending details and 
lists.  

2.3 SOURCE QUALITY CONTROL 

.1 Upon request, provide Consultant with certified copy of mill test report of reinforcing steel, showing 
physical and chemical analysis, minimum 4 weeks prior to beginning reinforcing work. 

.2 Upon request inform Consultant of proposed source of material to be supplied. 

Part  3  Execution 

3.1 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. 

.3 Replace bars, which develop cracks or splits. 

3.2 PLACING REINFORCEMENT 

.1 Place reinforcing steel as indicated on placing drawings and in accordance with CSA-A23.1/A23.2. 

.2 Prior to placing concrete, obtain Consultant's approval of reinforcing material and placement. 

.3 Ensure cover to reinforcement is maintained during concrete pour. 
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3.3 CLEANING 

.1 Progress Cleaning: Leave Work area clean at end of each day. 

.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment. 

 END OF SECTION 
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Part 1 General 

1.1   SECTION INCLUDES  

.1  Materials, design, and execution of rock anchors.  

1.2   RELATED SECTIONS  

.1 Section 03 20 00 - Concrete Reinforcing 

.2 Section 03 30 00 - Cast-In-Place Concrete 

1.3  GENERAL REQUIREMENTS  

.1 This section includes design, supply, installation and testing of Dywidag threadbar anchors with 
Double Corrosion Protection. 

.2 Base bid price on the number of anchors, sizes and lengths of rock anchors as indicated on the 
contract documents, and interpretation of the geotechnical information provided in the soil 
report. 

.3 Rock anchors are not post-tensioned. 

.4 Soils Reports are available for reference only. 

1.4  REFERENCES  

.1 2012 Ontario Building Code. 

.2 2010 National Building Code. 

.3 ASTM A615 "Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete 
Reinforcement". 

.4 ASTM C150-68 "Standard Specification for Portland Cement". 

.5 A ASTM 0638 "Standard Test Method for Tensile Properties of Plastic".  

.6 ASTM 0638 "Standard Test Method for Tensile Properties of Plastic". 

.7 ASTM 0790 "Standard Test Method for Flexural Properties of Unreinforced and Reinforced 
Plastics and Electrical Insulating Materials. 

.8 ASTM 0256; 02240 "Standard Test Method for Determining the Izod Pendulum Impact 
Resistance of Plastics. 

.9 ASTM 01784 "Standard Test Method for rigid Poly(Vinyl Chloride) (PVC) Compounds and 
Chlorinated Poly(Vinyl Chloride (CPVC) Compounds". 
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1.5   SYSTEM DESCRIPTION 

.1 Design requirements: 
.1 Provide anchors meeting the following: 

.1 Anchor design for factored resistance, Tr, with Ø = .85.  

.2 Proof test 2 of the anchors for sub-building. 

.3 The sub-building is a stand-alone structure, or a sub-structure contained within 
expansion joints. 

.4 Proof test to be at 100% of Tr. 

.2 Provide bond length as required by design to provide load transfer to from tendon to the grout, 
and from grout to rock. Bond length should not be less than indicated on the drawings. 

1.6   SUBMITTALS   

.1 Submit shop drawings in accordance with Section 01 33 00 – Submittal Procedures.  Allow ten 
working days for shop drawing review before commencing fabrication. 

.2 Installation Brief: 
.1 Submit an outline of the proposed installation procedure including a list of drilling 

equipment, grout pumps, and similar items. 

.3 Shop Drawings: 
.1 Submit: 

.1 Anchor layout with anchors numbered; 

.2 Anchor design and calculations; 

.3 Anchor steel grade, stress-strain curves and properties; 

.4 Details of double corrosion protection system and anchor fabrication; 

.5 Drilling and installation method; 

.6 Grout mix design: Cement type, strength, and additives; 

.7 Details of grouting procedure; 

.8 Anchor bond length, bond diameter, and free stressing length; 

.9 Load testing and arrangement including a list of equipment and details of test setup. 
.2 Shop drawings and design calculations to bear the seal and signature of a professional 

engineer registered in Ontario. 

.4 Test Results: 
.1 Submit following test reports: 

.1 Certified mill test report of the anchor material; 

.2 Proof load tests. 

1.7  SUBSTITUTIONS 

.1 For alternates, submit details and design calculations signed and sealed by a Professional 
Engineer registered in Ontario. Calculations to confirm equivalency of force, satisfactory 
bonding of the anchor and bonding to the rock Substitution must be accepted by Consultant in 
writing.  



NRC Building M-20 Section 03 23 00 
Structural Laboratory ROCK ANCHORS 
Vertical & Horizontal Loading Frame Page 3 
  
 
 

 
  
ADJELEIAN ALLEN RUBELI LIMITED Issued for Tender - August 2016 

1.8   QUALITY ASSURANCE 

.1 Retain a professional engineer with demonstrated competence in this type of work to design 
and supervise the installation. 

.2 Anchor installers: Trained and qualified personnel with a minimum of 5 years of experience in 
this type of work.  

1.9   DELIVERY, STORAGE AND HANDLING 

.1 Handle and store rock anchors in such a manner as to avoid physical damage to the anchor 
and corrosion protection.  

1.10   SEQUENCING AND SCHEDULING 

.1 Carry out proof load tests when concrete of structure has attained its specified 28-day 
compressive strength.  

1.11   WASTE MANAGEMENT AND DISPOSAL 

.1 Separate and recycle waste materials in accordance with Section 01 74 20 - 
Construction/Demolition Waste Management and Disposal and the Waste Reduction Workplan.  

Part 2 Products 

2.1 MATERIALS 

.1 Anchor threadbar: ASTM A615, deformed bars, shop fabricated, sheathed, Grade 550/730 MPa, 
threaded bar, with top end plate, with double corrosion protection system. DYWIDAG 
Threadbars by DYWIDAG Systems International, Canada Ltd. or approved equal. 

.2 Sheathing for anchor tendons: Gas-tight and watertight corrugated sheathing that is chemically 
stable and non-reactive with concrete, steel, or corrosion inhibitor, filled with cement grout, and 
provided with a smooth sheathing fitting snugly over the corrugated sheathing in the free 
stressing length. 

.3 Internal centralizers: Non-reactive perforated material designed to maintain the concentric 
position of the anchor tendon within the sheathing. 

.4 External centralizers: Units designed to maintain the concentric position of the preassembled 
anchor in the drilled hole. 

.5 End cap: Corrosion resistant snug fitting plastic cap designed to connect tightly to end of 
corrugated sheathing. 

.6 Grout sleeve or duct collar (trumpet): Specially designed unit made for sealing the grout at top. 

.7 Anchor nuts: Capable of withstanding the ultimate load capacity of the anchor tendon. 
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.8 Anti-corrosion compound used for corrosion protection: Non-metal based material with moisture 
displacing and self-healing properties, chemically and physically stable, and non-reactive with 
concrete, steel, or sheathing.  

2.2 EQUIPMENT  

.1 Load testing equipment: Jacks, dial gauges, beams, supports, and other equipment as required 
to carry out the load tests. 

2.3 MIXES 

.1 Grout 
.1 Non-shrink grout shall be premixed compound consisting of non-metallic aggregate, 

cement, water reducing and plasticizing agents, of pouring consistency, and containing 
not less than 50% by mass of cement and not more than 0.06% soluble chloride ion by 
mass of cement, with an expansion of not less than 0.04% at 28 days, capable of 
developing compressive strength of 50 MPa at 28 days. 

.2 Water/cementing material ratio: 0.45, maximum. 

.3 Grout in direct contact with rock shall have Type MS Sulphate Portland Cement or 
equivalent. 

.4 Grout to include a calcium nitrate corrosion inhibitor applied at the rate of 10 l/m3. 

.5 Grout additive must be approved in writing by Consultant and proportioned and mixed in 
accordance with manufacturer's instructions. 

2.4 FABRICATION 

.1 Shop fabricate anchors in accordance with reviewed shop drawings. 

.2 Keep anchor tendons free of dirt, rust, or other deleterious materials. 

.3 Discard and re-fabricate tendons damaged during handling or having extra bends, cracks, 
splits, kinks or excessive rust. 

2.5 SOURCE QUALITY CONTROL 

.1 Upon request, provide Consultant with certified copy of mill test report of steel to be supplied, 
showing physical and chemical analysis, corresponding to identification tagging of material at 
the fabrication plant, at least 4 weeks prior to commencing reinforcing work. 

.2 Inform Consultant of proposed source of material to be supplied. Unidentified reinforcement 
shall not be allowed. 

Part 3 Execution 

3.1 PREPARATION  

.1 Holes for Anchors: 
.1 Maintain a drill log during rock anchor drilling noting: 
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.1 Depth of hole; 

.2 Rate of penetration; 

.3 Stratum changes; 

.4 Cavitations and zones of soft ground; 

.5 Water levels; 

.2 Remove debris from holes. 

3.2 INSTALLATION  

.1 General: 
.1 Install anchors as indicated on reviewed shop drawings. 

.2 Installation of Temporary Casings: 
.1 Install temporary casing to suit ground conditions encountered. 
.2 Casings in overburden is mandatory. 
.3 Casings may or may not be required for drilled holes in rock. 
.4 Casings are not required for drilled holes in lean concrete fill. 

.3 Installation of Anchors: 
.1 Install anchor centered in drill hole using centralizers along bond length. 
.2 Install anchors so that: 

.1 Void between the rock and anchor is completely filled with grout, in the bonded 
section; 

.2 Installation of an anchor will not impair or reduce the capacity of anchor already 
installed; 

.3 Do not place grout when ambient air temperature is below 100C, or when temperature of 
rock surface is lower than 50C. 

.4 Do not disturb grouted anchors for a period of 48 hours after completion of grouting. 

.5 Ensure rock anchors are adequately supported during forming and concrete placing for 
the footings. 

.4 Tolerance: 
.1 Install rock anchors within 25 mm of indicated location, and plumb within 2% of true 

vertical. 

3.3 FIELD QUALITY CONTROL  

.1 General: 
.1 The Design Builder will retain an independent testing agency to cast grout cubes, and to 

verify cube strength before anchor contractor can perform the anchor testing. 
.2 The anchors will be tested by a certified testing agency and the monitoring of such tests 

will be by the Design-Builder and the Design-Builder’s Consultant. 

.2 Proof Load Tests: 
.1 Carry out proof load test on anchors in accordance with 1.5.1.1. 
.2 Provide method and procedures for review for carrying out load tests.  
.3 If an anchor fails during the proof load test, remove load and retest after 24 hours. 
.4 If the retest is unsuccessful, replace the anchor, and repeat the proof load testing. 
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.5 After successful proof load testing of an anchor, adjust load and lock-off anchor. 

.6 Test anchor by incrementally loading from AL to 0.25P, 0.50P, 0.75P, 1.00P, and unload to 
AL, where AL  = 0.1 P and P = Tr.  At each increment measure the movement of the 
tendon to nearest 0.025 mm. 

.7 Hold test load at 1.0P for a 10 minute creep test and record movements at end of 1, 2, 3, 
4, 5, 6, and 10 minutes. If total movement, between 1 and 10 minutes exceeds 1 mm, 
then hold test load for an additional 20 minutes. Record movements at end of 15, 20 and 
30 minutes. 

.8 Completely unload test anchor following the completion of test. 

END OF SECTION 
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Part  1  General 

1.1 RELATED REQUIREMENTS 

.1 Section 03 20 00 Concrete Reinforcing 

1.2 PRICE AND PAYMENT PROCEDRES 

.1 Measurement and Payment: 
.1 No deductions will be made for volume of concrete displaced by reinforcing steel, structural 

steel, or piles. 
.2 No deductions will be made for volume of concrete less than 0.1 m3 in volume displaced by 

individual drainage openings. 
.3 Cast-in-place concrete will not be measured but will be paid for as fixed price item. 
.4 Supply and installation of anchor bolts, nuts and washers and bolt grouting will not be 

measured but considered incidental to work. 

1.3 REFERENCES 

.1 Abbreviations and Acronyms: 
.1 Portland Cement: hydraulic cement, blended hydraulic cement (XXb - b denotes blended) and 

Portland-limestone cement. 
.1 Type GU, GUb and GUL - General use cement. 
.2 Type MS and MSb - Moderate sulphate-resistant cement. 
.3 Type MH, MHb and MHL - Moderate heat of hydration cement. 
.4 Type HE, HEb and HEL - High early-strength cement. 
.5 Type LH, LHb and LHL - Low heat of hydration cement. 
.6 Type HS and HSb - High sulphate-resistant cement. 

.2 Fly ash: 
.1 Type F - with CaO content less than 15%. 
.2 Type CI - with CaO content ranging from 15 to 20%. 
.3 Type CH - with CaO greater than 20%. 

.3 GGBFS - Ground, granulated blast-furnace slag. 

.2 Reference Standards: 
.1 ASTM International 

.1 ASTM C 260/C 260M-10a, Standard Specification for Air-Entraining Admixtures for 
Concrete. 

.2 ASTM C 309-07, Standard Specification for Liquid Membrane-Forming Compounds for 
Curing Concrete. 

.3 ASTM C 494/C 494M-10a, Standard Specification for Chemical Admixtures for 
Concrete. 

.4 ASTM C 1017/C 1017M-07, Standard Specification for Chemical Admixtures for Use in 
Producing Flowing Concrete. 

.5 ASTM D 412-06ae2, Standard Test Methods for Vulcanized Rubber and Thermoplastic 
Elastomers-Tension. 

.6 ASTM D 624-00(2007), Standard Test Method for Tear Strength of Conventional 
Vulcanized Rubber and Thermoplastic Elastomer. 
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.7 ASTM D 1751-04(2008), Standard Specification for Preformed Expansion Joint Filler for 
Concrete Paving and Structural Construction (Nonextruding and Resilient Bituminous 
Types). 

.8 ASTM D 1752-04a(2008), Standard Specification for Preformed Sponge Rubber Cork 
and Recycled PVC Expansion Joint Fillers for Concrete Paving and Structural 
Construction. 

.2 Canadian General Standards Board (CGSB) 
.1 CAN/CGSB-37.2-M88, Emulsified Asphalt, Mineral Colloid-Type, Unfilled, for 

Dampproofing and Waterproofing and for Roof Coatings. 
.2 CAN/CGSB-51.34-M86(R1988), Vapour Barrier, Polyethylene Sheet for Use in Building 

Construction. 
.3 CSA International 

.1 CSA A23.1/A23.2-09, Concrete Materials and Methods of Concrete 
Construction/Methods of Test and Standard Practices for Concrete. 

.2 CSA A283-06, Qualification Code for Concrete Testing Laboratories. 

.3 CSA A3000-08, Cementitious Materials Compendium (Consists of A3001, A3002, 
A3003, A3004 and A3005). 

1.4 ADMINISTRATIVE REQUIREMENTS 

.1 Pre-installation Meetings: convene pre-installation meeting one week prior to beginning concrete 
works. 
.1 Ensure key personnel attend. 

.1 Verify project requirements. 

1.5 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures. 

.2 Provide testing results and reports for review Consultant and do not proceed without written 
approval when deviations from mix design or parameters are found. 

.3 Concrete pours: provide accurate records of poured concrete items indicating date and location of 
pour, quality, air temperature and test samples taken as described in PART 3 - FIELD QUALITY 
CONTROL. 

.4 Concrete hauling time: provide for review by Consultant deviations exceeding maximum allowable 
time of 120 minutes for concrete to be delivered to site of Work and discharged after batching. 

.5 Provide two copies of WHMIS MSDS in accordance with Section 01 35 30 - Health and Safety 
Requirements. 

1.6 QUALITY ASSURANCE 

.1 Quality Assurance: in accordance with Section 01 45 00 - Quality Control. 

.2 Provide Consultant, minimum 4 weeks prior to starting concrete work, with valid and recognized 
certificate from plant delivering concrete. 
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.1 Provide test data and certification by qualified independent inspection and testing laboratory 
that materials and mix designs used in concrete mixture will meet specified requirements. 

.3 Minimum 4 weeks prior to starting concrete work, provide proposed quality control procedures for 
review by Consultant on following items: 
.1 Falsework erection. 
.2 Hot weather concrete. 
.3 Cold weather concrete. 
.4 Curing. 
.5 Finishes. 
.6 Formwork removal. 
.7 Joints. 

.4 Quality Control Plan: provide written report to Consultant verifying compliance that concrete in place 
meets performance requirements of concrete as established in PART 2 - PRODUCTS. 

1.7 DELIVERY, STORAGE AND HANDLING 

.1 Delivery and Acceptance Requirements: 
.1 Concrete hauling time: deliver to site of Work and discharged within 120 minutes maximum 

after batching. 
.1 Do not modify maximum time limit without receipt of prior written agreement from 

Consultant and concrete producer as described in CSA A23.1/A23.2. 
.2 Deviations to be submitted for review by Consultant. 

.2 Concrete delivery: ensure continuous concrete delivery from plant meets  CSA A23.1/A23.2. 

Part  2  Products 

2.1 PERFORMANCE CRITERIA 

.1 Quality Control Plan: ensure concrete supplier meets performance criteria of concrete as 
established by Consultant and provide verification of compliance as described in PART 1 - 
QUALITY ASSURANCE.  

2.2 MATERIALS 

.1 Portland Cement: to CSA A3001, Type GU.  

.2 Blended hydraulic cement: Type GUb to CSA A3001. 

.3 Portland-limestone cement: Type GUL to CSA A23.1. 

.4 Supplementary cementing materials: with minimum 20% fly ash replacement, by mass of total 
cementitious materials to CSA A3001. 

.5 Water: to CSA A23.1. 

.6 Aggregates: to CSA A23.1/A23.2. 



NRC Building M-20 Section 03 30 00 
Structural Laboratory CAST-IN-PLACE CONCRETE 
Vertical & Horizontal Loading Frame Page 4 
  
 
 

 
  
ADJELEIAN ALLEN RUBELI LIMITED Issued for Tender – August 2016 

.7 Admixtures: 
.1 Air entraining admixture: to ASTM C 260. 
.2 Chemical admixture: Consultant to approve accelerating or set retarding admixtures during 

cold and hot weather placing. 

2.3 MIXES 

.1 Performance Method for specifying concrete: to meet Consultant performance criteria to CSA 
A23.1/A23.2. 
.1 Ensure concrete supplier meets performance criteria as established below and provide 

verification of compliance as in Quality Control Plan. 
.2 Provide concrete mix to meet following plastic state requirements: 

.1 Uniformity. 

.2 Workability: free of surface blemishes, colour variations, segregation. 

.3 Finishability. 
.3 Provide concrete mix to meet following hard state requirements: 

.1 Durability and class of exposure: N. 

.2 Compressive strength at 28 days: 25 MPa minimum. 
.4 Provide quality management plan to ensure verification of concrete quality to specified 

performance. 
.5 Concrete supplier's certification: both batch plant and materials meet CSA A23.1 

requirements. 

Part  3  Execution 

3.1 PREPARATION 

.1 Obtain Consultant's written approval before placing concrete. 
.1 Provide 24 hours minimum notice prior to placing of concrete. 

.2 Place concrete reinforcing in accordance with Section 03 20 00  - Concrete Reinforcing. 

.3 During concreting operations: 
.1 Development of cold joints not allowed. 
.2 Ensure concrete delivery and handling facilitates placing with minimum of re-handling, and 

without damage to existing structure or Work. 

.4 Pumping of concrete is permitted only after approval of equipment and mix. 

.5 Ensure reinforcement and inserts are not disturbed during concrete placement. 

.6 Protect previous Work from staining. 

.7 Clean and remove stains prior to application for concrete finishes. 

.8 Maintain accurate records of poured concrete items to indicate date, location of pour, quality, air 
temperature and test samples taken. 
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.9 In locations where new concrete is dowelled to existing work, drill holes in existing concrete. 

.10 Do not place load upon new concrete until authorized by Consultant. 

3.2 INSTALLATION / APPLICATION 

.1 Do cast-in-place concrete work to CSA A23.1/A23.2. 

.2 Sleeves and inserts: 
.1 Do not permit penetrations, sleeves, ducts, pipes or other openings to pass through joists, 

beams, column capitals or columns, except where indicated or approved by Consultant. 
.2 Where approved by Consultant, set sleeves, ties, pipe hangers and other inserts and 

openings as indicated or specified elsewhere. 
.3 Sleeves and openings greater than 100 x 100 mm not indicated must be reviewed by 

Consultant. 
.4 Do not eliminate or displace reinforcement to accommodate hardware. If inserts cannot be 

located as specified, obtain written approval of modifications from Consultant before placing 
of concrete. 

.5 Confirm locations and sizes of sleeves and openings shown on drawings. 

.6 Set special inserts for strength testing as indicated and as required by non-destructive method 
of testing concrete. 

.3 Anchor bolts: 
.1 Set anchor bolts to templates in co-ordination with appropriate trade prior to placing concrete. 

.4 Grout under base plates using procedures in accordance with manufacturer's recommendations 
which result in 100% contact over grouted area. 

.5 Finishing and curing: 
.1 Finish concrete to CSA A23.1/A23.2. 
.2 Use procedures as reviewed by Consultant or those noted in CSA A23.1/A23.2 to remove 

excess bleed water. Ensure surface is not damaged. 
.3 Use curing compounds compatible with applied finish on concrete surfaces. Provide written 

declaration that compounds used are compatible. 
.4 Finish concrete floor to CSA A23.1/A23.2. 
.5 Rub exposed sharp edges of concrete with carborundum to produce 3 mm minimum radius 

edges unless otherwise indicated. 

3.3 SURFACE TOLERANCE 

.1 Concrete tolerance to CSA A23.1. 

3.4 FIELD QUALITY CONTROL 

.1 Site tests:  conduct tests as follows in accordance with Section 01 45 00 - Quality Control and 
submit report as described in PART 1 - ACTION AND INFORMATIONAL SUBMITTALS. 
.1 Concrete pours. 
.2 Slump. 
.3 Air content. 
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.4 Compressive strength at 7 and 28 days. 

.5 Air and concrete temperature. 

.2 Inspection and testing of concrete and concrete materials will be carried out by testing laboratory 
designated by the owner for review to CSA A23.1/A23.2. 
.1 Ensure testing laboratory is certified to CSA A283. 

.3 Owner will pay for costs of tests. 

.4 Non-Destructive Methods for Testing Concrete: to CSA A23.1/A23.2. 

.5 Inspection or testing by Consultant will not augment or replace Contractor quality control nor relieve 
Contractor of his contractual responsibility. 

3.5 CLEANING 

.1 Waste Management: separate waste materials for reuse and recycling. 
.1 Divert unused concrete materials from landfill to local facility after receipt of written approval 

from Consultant. 
.2 Provide appropriate area on job site where concrete trucks and be safely washed. 
.3 Divert unused admixtures and additive materials (pigments, fibres) from landfill to official 

hazardous material collections site as approved by Consultant. 
.4 Do not dispose of unused admixtures and additive materials into sewer systems, into lakes, 

streams, onto ground or in other location where it will pose health or environmental hazard. 
.5 Prevent admixtures and additive materials from entering drinking water supplies or streams. 
.6 Using appropriate safety precautions collect liquid or solidify liquid with inert, noncombustible 

material and remove for disposal. 
.7 Dispose of waste in accordance with applicable local, Provincial/Territorial and National 

regulations. 

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 50 00 Metal Fabrications 

.3 Section 07 81 00 Spray-Applied Fireproofing 

.4 Section 09 96 46 Intumescent Painting 

1.2 REFERENCES 

.1 ASTM International Inc. 
.1 ASTM A 36/A 36M-08, Standard Specification for Carbon Structural Steel. 
.2 ASTM A 307-07b, Standard Specification for Carbon Steel Bolts and Studs, 60,000 PSI 

Tensile Strength. 
.3 ASTM A 325-07a, Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 

ksi Minimum Tensile Strength. 
.4 ASTM A 325M-08, Standard Specification for Structural Bolts, Steel, Heat Treated 830 MPa 

Minimum Tensile Strength [Metric]. 

.2 Canadian General Standards Board (CGSB) 
.1 CAN/CGSB-85.10-99, Protective Coatings for Metals. 

.3 Canadian Institute of Steel Construction (CISC)/Canadian Paint Manufacturers Association 
(CPMA). 
.1 Handbook of the Canadian Institute of Steel Construction. 
.2 CISC/CPMA Standard 2-75, Quick-Drying Primer for use on Structural Steel. 

.4 Canadian Standards Association (CSA International) 
.1  CSA G40.20/G40.21-04, 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 CAN/CSA-S16-09, Limit States Design of Steel Structures. 
.4 CAN/CSA-S136-07, North American Specifications for the Design of Cold Formed Steel 

Structural Members. 
.5 CSA W47.1-03, Certification of Companies for Fusion Welding of Steel. 
.6 CSA W48-06, Filler Metals and Allied Materials for Metal Arc Welding. 
.7 CSA W55.3-1965(R2003), Resistance Welding Qualification Code for Fabricators of 

Structural Members Used in Buildings. 
.8 CSA W59-03, Welded Steel Construction (Metal Arc Welding). 

.5 Master Painters Institute 
.1 MPI-INT 5.1-08, Structural Steel and Metal Fabrications. 
.2 MPI-EXT 5.1-08, Structural Steel and Metal Fabrications. 
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.6 The Society for Protective Coatings (SSPC) and National Association of Corrosion Engineers 
(NACE) International 
.1 NACE No. 3/SSPC SP-6-06, Commercial Blast Cleaning. 
.2 SSPC SP-3, Power Tool Cleaning 

1.3 ACTION AND INFORMATION SUBMITTALS 

.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures. 

.2 Shop Drawings: 
.1 Provide drawings stamped and signed by professional engineer licensed in the Province of 

Ontario, Canada. 

.3 Erection drawings: 
.1 Submit erection drawings indicating details and information necessary for assembly and 

erection purposes including: 
.1 Description of methods. 
.2 Sequence of erection. 
.3 Type of equipment used in erection. 
.4 Temporary bracings. 
.5 Member sizes. 
.6 Baseplate elevations. 
.7 Anchor bolt size and location. 

.2 Clearly indicate shop and erection details including cuts, copes, connections, holes, threaded 
fasteners, rivets and welds. Indicate welds by AWS welding symbols 

.3 Coordinate the erection drawings with the 3D model. 

.4 Fabrication drawings: 
.1 Submit fabrication drawings showing designed assemblies, components and connections are 

stamped and signed by qualified professional engineer licensed in the Province of Ontario, 
Canada. 

.2 Coordinate the fabrication drawings with the 3D model. 

.5 Source Quality Control Submittals: 
.1 Submit copies of mill test reports 4 weeks prior to fabrication of structural steel. 

.1 Mill test reports to show chemical and physical properties and other details of steel to 
be incorporated in project. 

.2 Provide mill test reports certified by metallurgists qualified to practice in the Province of 
Ontario, Canada. 

.6 3D drawings for frame: 
.1 Provide a 3D Revit 2014 or 3D AutoCAD model of the frame. 

.7 Fabricator Reports: 
.1 Provide structural steel fabricator's affidavit stating that materials and products used in 

fabrication conform to applicable material and products standards specified and indicated. 

.8 Work of this Section shall be done by a structural steel fabricator/erector who is fully accredited and 
a current member in good standing of Canada Institute of Steel Construction. 
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.9 Welding shall be done by a fabricator fully certified to the conditions of CSA Qualification Code 
W55.3 or W47.1 respectively. Conform to CAN/CSA-S16 where requirements are at variance. 

.10 An inspection and testing company shall be selected and provided by the owner to verify that 
materials and fabrication, including alignment, plumbness, bearing, tolerances, connections, bolts, 
torque, welds, and painting conform to this specification, to CAN/CSA-S16, to CSA-W59, and to 
other applicable Standards. Welding inspections to be visual, except where non-destructive testing 
is deemed necessary by the Testing Agency or Engineer. 

.11 Co-operate with Testing Agency and Engineer in providing access to the work, including scaffolding 
where necessary.  Give minimum 24 hours’ notice for inspection prior to concealment of Work by 
fireproofing or finishes. 

.12 Certification: Provide written certification, signed by the spray-applied fireproofing manufacturer and 
by the intumescent paint manufacturer, certifying that the shop-primed steel surfaces are suitable to 
receive the fireproofing and intumescent paint products. 

1.4 QUALITY ASSURANCE 

.1 Dimensional accuracy and precision in the steel installation for the frame is essential to the proper 
execution of the frame design. Engage a qualified surveyor to monitor and control the accuracy of 
the frame steelwork erection in order to ensure precise positioning of steel members. 

.2 The inspection and testing specified in the article "FIELD QUALITY CONTROL" in Part 3 of this 
Section will include verification of the accuracy of the structural steel installation. 

1.5 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle materials in accordance with Section [01 61 00 - Common Product 
Requirements]. 

.2 Deliver materials in manufacturer's original, undamaged containers with identification labels intact. 

Part  2  Products 

2.1 DESIGN REQUIREMENTS 

.1 Design details and connections in accordance with requirements of CAN/CSA-S16-09 to resist 
forces, moments, shears and allow for movements indicated. 

.2 Shear connections: 
.1 Select framed beam shear connections from an industry accepted publication such as 

"Handbook of the Canadian Institute of Steel Construction" when connection for shear only 
(standard connection) is required. 

.2 Select or design connections to support reaction from maximum uniformly distributed load that 
can be safely supported by beam in bending, provided no point loads act on beam, when 
shears are not indicated. 
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.3 Bolts shall be bearing type, except for connections of members noted as carrying reversing axial 
load. For connection of members carrying reversing axial load, bolts in shear shall be slip critical, 
assuming a load factor of 1.0 for determining service loads. 

.4 Submit sketches and design calculations stamped and signed by qualified professional engineer 
licensed in the Province of Ontario, Canada for non-standard connections. 

2.2 MATERIALS 

.1 Structural steel: to CSA-G40.20/G40.21 Grade 350W.  

.2 Anchor bolts: to CSA-G40.20/G40.21. 

.3 Bolts, nuts and washers: to ASTM A 325M. 

.4 HSS Sections: to CAN/CSA-G40.21, Type 350W (Class C). 

.5 Welding materials: to CSA W59 and certified by Canadian Welding Bureau. 

.6 Shop Paint Primer: Primer to be compatible with intumescent coating – Isolatek Type WB3. Refer to 
website or manufacturer for complete list of compatible primer. 

2.3 FABRICATION 

.1 Fabricate structural steel in accordance with CAN/CSA-S16 and in accordance with approved shop 
drawings. 

.2 Continuously seal members by continuous welds where indicated. Grind smooth. 

2.4 SHOP PAINTING 

.1 Clean, prepare surfaces and shop prime structural steel in accordance with CAN/CSA-S16. 

.2 Clean members, remove loose mill scale, rust, oil, dirt and foreign matter. Prepare surface 
according to NACE No.3/SSPC-SP-6. 

.3 Apply one coat of epoxy primer in shop to steel surfaces to achieve minimum dry film thickness of 
2.5 mils, minimum. 

.4 Apply urethane polyester finish coat in Safety Yellow to achieve minimum dry film thickness of 2.0 
mils, minimum. Type of finish coat to be approved by client. 

.5 Apply paint under cover, on dry surfaces when surface and air temperatures are above 5 degrees 
C. 

.6 Maintain dry condition and 5 degrees C minimum temperature until paint is thoroughly dry. 

.7 Strip paint from bolts, nuts, sharp edges and corners before prime coat is dry. 
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.8 Coordinate with Sections 07 81 00 and 09 96 46 and verify that the shop-primed steel surfaces are 
a suitable substrate to receive the spray-applied fireproofing specified in Section 07 81 00 and the 
intumescent paint specified in Section 09 96 46. In the event of incompatibility, modify the primed 
steel surfaces to the satisfaction of the fireproofing and/or intumescent paint manufacturers, at no 
additional cost to the Contract. 

Part  3  Execution 

3.1 APPLICATION 

.1 Manufacturer's Instructions: comply with manufacturer's written recommendations, including product 
technical bulletins, handling, storage and installation instructions, and datasheets. 

3.2 GENERAL 

.1 Structural steel work: in accordance with CAN/CSA-S16. 

.2 Welding: in accordance with CSA W59. 

.3 Companies to be certified under Division 1 or 2.1 of CSA W47.1 for fusion welding of steel 
structures and/or CSA W55.3 for resistance welding of structural components. 

3.3 CONNECTION TO EXISTING WORK 

.1 Verify dimensions and condition of existing work, report discrepancies and potential problem areas 
to Consultant for direction before commencing fabrication. 

3.4 MARKING 

.1 Mark materials in accordance with CSA G40.20/G40.21. Do not use die stamping. When steel is to 
be left in unpainted condition, place marking at locations not visible from exterior after erection. 

.2 Match marking: shop mark bearing assemblies and splices for fit and match. 

3.5 ERECTION 

.1 Erect structural steel, as indicated and in accordance with CAN/CSA-S16 and in accordance with 
approved erection drawings. 

.2 Field cutting or altering structural members: to approval of Consultant. 

.3 Clean with mechanical brush and touch up shop primer to bolts, rivets, welds and burned or 
scratched surfaces at completion of erection. 

.4 Continuously seal members by continuous welds where indicated. Grind smooth. 

.5 Provide necessary erection equipment, bracing, shoring and temporary flooring as required for 
erection and for all safety regulations. Brace and support structure during erection to ensure that it 
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is maintained in alignment under construction and other loading and until all other construction 
elements contributing to stability are in place. 

3.6 FIELD QUALITY CONTROL 

.1 Inspection and testing of materials and workmanship will be carried out by testing laboratory 
designated by the owner. 

.2 Provide safe access and working areas for testing on site, as required by testing agency and as 
authorized by Consultant. 

.3 Submit test reports to Consultant. 

.4 Owner will pay costs of tests. 

3.7 DEFECTIVE WORK 

.1 Remove and replace, or repair, damaged or defective work, at no cost to the Contract. 

.2 Contractor shall be responsible for the cost of additional testing and re-inspection made necessary 
by the occurrence of deficient Work. 

.3 Submit in writing details of proposed method of remedial work, for approval by the Engineer. Details 
to be signed and sealed by a licensed Professional Engineer retained by the Contractor. 

.4 Correction of misaligned holes or other field modifications by flame-cutting is not permissible. 

END OF SECTION 
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1. SCOPE OF WORK 

.1 Work under this contract covers all labor, equipment, materials, and structural elements 
required for: 

.1 Dismantling of the existing structural loading frame. Once dismantled, contractor 
is responsible for transporting all pieces to an NRC storage area, and unloading. 
(Storage area located at NRC montreal road campus; coordinate with 
Departmental Representative) 

.2 Demolition of an existing floor section, and construction of a new foundation 
section in its place, to accommodate new loading frame. 

.3 Construction and erection of a new vertical and horizontal steel loading frame. 

2. PROTECTION OF EXISTING NRC EQUIPMENT NEAR WORK AREA 

.1 The NRC-Construction Structure Laboratory located at the North wing of Building M20 
at 1200 Montreal Rd is used for structural and material testing. This construction project 
will take place in part of the laboratory. The plan of the Structure Laboratory is shown in 
Figure 1. The contractor is to protect all the existing equipment in the Structure 
Laboratory from the dust (cover with 6mil poly), impact, fire, or any hazardous materials 
during the construction. The highest protection should be given to the “Equipment 
Zones” (the two red rectangular areas in Figure 1). These measures are to be in place 
throughout the entire demolition/construction period. 

.2 Construct temporary steel stud & 6mil poly dust / construction barrier around perimeter 
of new foundation work site (offset 1000mm from edge of new concrete). Barrier is to be 
sealed on all sides, and have a ceiling approximately 2400mm high, as to prevent any 
dust from reaching other areas. 

.3 No gas or diesel powered tools & equipment are to be used for this project. Propane 
powered equipment is permitted. Compressed air tools & equipment are permitted 
(contractor to supply air compressor, air compressor to be stationed outside building 
during use). All excavation equipment is to use low sulfur fuels. Skid steers, concrete 
cutting equipment, etc. are to either be equipped with tier 3 engines or scrubbers on 
exhaust systems to minimize fumes. 

.4 Due to multiple nearby electrical conduits in surroundings trenches, contractor is to 
control and properly drain all liquid used during wet cuts of existing concrete slabs.  

3. SHARED USE WORK AREA 

.1 The loading zone (marked yellow) in Figure 1 must be kept clean and clear at all times. 

.2 Paths of travel around construction area must be shared with occupant, and therefore 
must be kept clean and clear at all times. 
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4. QUALITY CONTROL 

.1 Preliminary Inspections:  These inspections shall be performed prior to beginning any 
work on any definable phase of construction.  It shall include a review of contract 
requirements; a check to assure that all materials and/or equipment have been tested, 
submitted, and approved; a check to assure that provisions have been made to provide 
required control testing; examination of work area to ascertain that all preliminary work 
has been completed; and a physical examination of materials and structural elements to 
assure that they conform to approved shop drawings of submittal data and that all 
materials and/or structural elements are on hand. All inspections shall be coordinated 
with the Departmental Representative. 

END OF SECTION 
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1. NRC-CONSTRUCTION STRUCTURE LABORATORY 

.1 The structure laboratory of the NRC Construction is located at the North wing of building 
M20, Montreal Road Campus. The plan of structure lab (see Figure 1) shows the total 
dimension of 24.38 m X 13. 36 m that includes: 

.1 A strong floor: “T” shape formed from two rectangular areas (16.45 m X 2.44 m 
and 4.57 m X 8.69 m) casted as one thick/ heavily reinforced concrete slab 
anchored to a rock bed. The blue circles represent the locations of the anchors 
where any frame columns can be connected to the slab. Each anchor can hold up 
to 25 Tons of tensile or shear forces.  

.2 MTS HPU room. 

.3 Equipment zones: the two red rectangular areas (see Figure 1) Material Testing 
Area, which includes  Instron 2000 kN and MTS 500 material testing systems; 
and Impact testing Area. 

.4 Hydraulic and service channels (Figure 1 in green). 

.5 Loading access zone (5.79 m X 4.27 m) at the main entrance of the lab. 

.6 Floor anchor rails. 

.7 Portable steel loading frames (close to the entrance). 

.8 Existing steel loading frame. 
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.2 Figure 1 - Plan of NRC-Construction Structure Laboratory: 
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2. EXISTING STEEL LOADING FRAME 

.1 The frame was built from standard hot-rolled steel sections with two built-up space 
trusses.  

.2 Figure 4 - Photo of existing steel loading frame (large yellow steel structure). 

 

END OF SECTION 






























































































	000110
	001000 - General Instructions Ontario NCR
	1. SCOPE OF WORK
	.1 Work under this contract covers the installation of a new loading frame & concrete pad in the Council's Building M-20 of the National Research Council.

	2. DRAWINGS
	.1 The following drawings illustrate the work and form part of the contract documents: 5564-00-S01, 5564-00-S02, 5564-00-S03.

	3. COMPLETION
	.1 Complete all work within 8 weeks after receipt of notification of acceptance of tender.

	4. GENERAL
	.1 The word "provide" in this Specification means to supply and install.
	.2 Provide items mentioned in either the drawings or the specification.

	5. SPECIFIED ACCEPTABLE & ALTERNATIVE EQUIPMENT & MATERIALS
	.1 Materials and equipment scheduled and/or specified on the drawings or in the specifications have been selected to establish a performance and quality standard. In most cases, acceptable manufacturers are stated for any material or equipment specifi...
	.2 In addition to the manufacturers specified or named as acceptable, you may propose alternative manufacturers of materials or equipment to the Departmental Representative for acceptance. For a product to be considered as an alternative product subst...
	.3 Certify in writing that the alternative meets all requirements of the specified material or equipment. In addition, it shall be understood that all costs required by or as a result of acceptance or proposed alternatives, will be borne by the contra...
	.4 Approval of alternatives will be signified by issue of an Addendum to the Tender Documents.
	.5 Any alternative manufacturers or materials submitted which are incomplete and cannot be evaluated, or are later than ten (10) working days before tender closing date or after the tender period, will not be considered.

	6. MINIMUM STANDARDS
	.1 Conform to or exceed minimum acceptable standards of the various applicable federal, provincial and municipal codes such as The National Building Code, The National Fire Code, Canadian Plumbing Code, Canadian Electrical Code, Canadian Code for Cons...
	.2 Work to conform to referenced standards and codes as reaffirmed or revised to date of specification.

	7. WORKPLACE HAZARDOUS MATERIAL INFORMATION SYSTEM (WHMIS)
	.1 The general contractor shall comply with Federal and Provincial legislation regarding the WHMIS. The contractor's responsibilities include, but are not limited to the following:
	.1 To ensure that any controlled product brought on site by the contractor or sub-contractor is labeled;
	.2 To make available to the workers and the Departmental Representative, Material Safety Data Sheets (MSDS) for these controlled products;
	.3 To train own workers about WHMIS, and about the controlled products that they use on site;
	.4 To inform other contractors, sub-contractors, the Departmental Representative, authorized visitors and outside inspection agency personnel about the presence and use of such products on the site.
	.5 The site foreman or superintendent must be able to demonstrate, to the satisfaction of the Departmental Representative, that he/she has had WHMIS training and is knowledgeable in its requirements. The Departmental Representative can require
	replacement of this person if this condition or implementation of WHMIS is not satisfactory.


	8. REQUIREMENTS OF BILL 208, SECTION 18(a)
	Under the requirements of Bill 208 of the Ontario Ministry of Labour Occupational Health & Safety Act, the following designated substances may be encountered while performing the work described in these contract documents:
	.1 Acrylonitrile, Isocyanates, Arsenic, Lead, Asbestos, Mercury, Benzene, Silica, Coke Oven Emissions, Vinyl Chloride, and Ethylene Oxide
	.1 It is the responsibility of the general contractor to ensure that each prospective subcontractor for this project has received a copy of the above list.
	.2 The general contractor is advised to take the following precautions when dealing with the above substances:



	9. COST BREAKDOWN
	.1 Submit, for approval by the Departmental Representative, a cost breakdown of tender 72 hours after the contract is awarded.
	.2 Use the approved cost breakdown as the basis for submitting all claims.
	.3 Request Departmental Representative's verbal approval to amount of claim prior to preparing and submitting the claim in its final form.

	10. SUB-TRADES
	.1 Submit no later than 72 hours after tender closing, a complete list of sub trades for the Departmental Representative's review.

	11. PERSONNEL SECURITY AND IDENTIFICATION
	.1 All persons employed by the contractor, or by any subcontractor and present on the site must be security cleared in accordance with the requirements of the Section entitled Special Instructions to Tenderers.
	.2 All such persons must wear and keep visible identification badges as issued by the Security Office of NRC.

	12. WORKING HOURS AND SECURITY
	.1 Normal working hours on the NRC property are from 8:00 a.m. until 4:30 p.m., Monday to Friday inclusive, except statutory holidays.
	.2 At all other times, special written passes are required for access to the building site.
	.3 Before scheduling any work outside normal working hours, obtain permission from the Departmental Representative to perform the specific tasks.
	.4 An escort may be required whenever working outside normal hours. Contractor to bear the associated costs.

	13. SCHEDULE
	.1 The contractor shall prepare a detailed schedule, fixing the date for commencement and completion of the various parts of the work and update the said schedule. Such schedule shall be made available to the Departmental Representative not later than...
	.2 Notify Departmental Representative in writing of any changes in the schedule.
	.
	7 day(s) before the scheduled completion date, arrange to do an interim inspection with the Departmental Representative.

	14. PROJECT MEETINGS
	.1 Hold regular project meetings at times and locations approved by the Departmental Representative.
	.2 Notify all parties concerned of meetings to ensure proper coordination of work.
	.3 Departmental Representative will set times for project meetings and assume responsibility for recording and distributing minutes.

	15. SHOP DRAWINGS
	.1 Submit to Departmental Representative for review, shop drawings, product data and samples specified within 1 week(s) after contract award.
	.2 Submit to Departmental Representative for review a complete list of all shop drawings, product data and samples specified and written confirmation of corresponding delivery dates within one (1) week after shop drawings, product data and samples app...
	.3 Review shop drawings, data sheets and samples prior to submission.
	.4 Submit electronic copy of all shop drawings and product data and samples for review, unless otherwise specified.
	.5 Review of shop drawings and product data by the Departmental Representative does not relieve the contractor of the responsibility for errors and omissions and for the conformity with contract documents.

	16. SAMPLES AND MOCK-UPS
	.1 Submit samples in sizes and quantities as specified.
	.2 Where colour, pattern or texture is criterion, submit full range of samples.
	.3 Construct field samples and mock-ups at locations acceptable to Departmental Representative.
	.4 Reviewed samples or mock-ups will become standards of workmanship and material against which installed work will be checked on the project.

	17. MATERIALS AND WORKMANSHIP
	.1 Install only new materials on this project unless specifically noted otherwise.
	.2 Only first class workmanship will be accepted, not only with regard to safety, efficiency, durability, but also with regard to neatness of detail and performance.

	18. WORK & MATERIALS SUPPLIED BY OWNER
	.1 Work and materials not included in this contract are described on  drawings and in this specification.
	.2 Deliver to a storage place, as directed by the Departmental Representative, all materials returned to the Owner.
	.3 Unless otherwise specified, accept owner-supplied materials at their storage location and provide all transportation as required.
	.4 General Contractor's duties:
	.1 Unload at site.
	.2 Promptly inspect products and report damaged or defective items.
	.3 Give written notification to the Departmental Representative for items accepted in good order.
	.4 Handle at site, including uncrating and storage.
	.5 Repair or replace items damaged on site.
	.6 Install, connect finished products as specified.


	19. SITE ACCESS
	.1 Make prior arrangements with the Departmental Representative before starting work or moving materials and equipment on site.
	.2 Obtain approval of Departmental Representative for regular means of access during the construction period.
	.3 Obtain approval of Departmental Representative before temporarily suspending operations on site; before returning to the site and before leaving the site at the end of the job.
	.4 Provide and maintain access to site.
	.5 Build and maintain temporary roads and provide snow removal during period of work.
	.6 Make good any damage and clean up dirt, debris, etc., resulting from contractor's use of existing roads.

	20. USE OF SITE
	.1 Restrict operations on the site to the areas approved by the Departmental Representative
	.2 Locate all temporary structures, equipment, storage, etc., to the designated areas.
	.3 Restrict parking to the designated areas.

	21. ACCEPTANCE OF SITE
	.1 Inspect the site before commencing work, review any unexpected conditions with the Departmental Representative.
	.2 Commencement of work will imply acceptance of existing conditions.

	22. SITE OFFICE & TELEPHONE
	.1 Contractor to erect a temporary site office at his own expense.
	.2 Install and maintain a telephone, if necessary.
	.3 Use of NRC phones is not permitted unless in the case of an emergency.

	23. SANITARY FACILITIES
	.1 Obtain permission from the Departmental Representative to use the existing washroom facilities in the building.

	24. TEMPORARY SERVICES
	.1 A source of temporary power will be made available in the area. Bear all costs to make connections to the power source and perform distribution on site.
	.2 Provide all load centres, breakers, conduit, wiring, disconnects, extension cords, transformers, as required from the source of power.
	.3 Power is to be used only for power tools, lighting, controls, motors, and not for space heating.
	.4 A source of temporary water will be made available if required.
	.5 Bear all costs associated with distributing the water to the required locations.
	.6 Comply with NRC requirements when connecting to existing systems in accordance with the articles entitled "Co-operation" and "Service Interruptions" of this section.

	25. DOCUMENTS REQUIRED AT WORK SITE
	.1 The contractor shall keep on the site, one (1) up-to-date copy of all contract documents, including specifications, drawings, addenda, shop drawings, change notices, schedule and any reports or bulletins pertaining to the work, in good order, avail...
	.2 At least one (1) copy of specifications and drawings shall be marked by the contractor to show all work "As Built" and shall be provided to the Departmental Representative with the Application for Payment and for the Final Certificate of Completion.

	26. CO-OPERATION
	.1 Co-operate with NRC staff in order to keep disruption of normal research work to an absolute minimum.
	.2 Work out in advance, a schedule for all work which might disrupt normal work in the building.
	.3 Have schedule approved by the Departmental Representative.
	.4 Notify the Departmental Representative in writing, 72 hours prior to any intended interruption of facilities, areas, corridors, mechanical or electrical services and obtain requisite permission.

	27. PROTECTION AND WARNING NOTICES
	.1 Provide all materials required to protect existing equipment.
	.2 Erect dust barriers to prevent dust and debris from spreading through the building.
	.3 Place dust protection in the form of cover sheets over equipment and furniture and tape these sheets to floors, to ensure no dust infiltration.
	.4 Repair or replace any and all damage to Owner's property caused during construction, at no cost to the Owner and to the satisfaction of the Departmental Representative.
	.5 Protect the buildings, roads, lawns, services, etc. from damage which might occur as a result of this work.
	.6 Plan and co-ordinate the work to protect the buildings from the leakage of water, dust, etc.
	.7 Ensure that all doors, windows, etc., that could allow transfer of dust, noise, fumes, etc., to other areas of the building are kept closed.
	.9 Provide and maintain adequate safety barricades around the work sites to protect NRC personnel and the public from injury during the construction.
	.10 Post warnings, in all instances where possible injury could occur such as Work Overhead, Hard Hat Areas, etc. or as required by the Departmental Representative.
	.11 Provide temporary protective enclosures over building entrances and exits to protect pedestrians. All enclosures to be structurally sound against weather and falling debris.

	28. BILINGUALISM
	.1 Ensure that all signs, notices, etc. are posted in both official languages.
	.2 Ensure that all identification of services called for by under this contract are bilingual.

	29. LAYOUT OF WORK
	.1 Location of equipment, fixtures, outlets and openings indicated on drawings 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 the manufacturer’s recommendations for safety, access and maintenance.
	.3 Employ competent person to lay out work in accordance with the contract documents.

	30. DISCREPANCIES & INTERFERENCES
	.1 Prior to the start of the work, examine drawings and specifications. Report at once to the Departmental Representative, any defects, discrepancies, omissions or interferences affecting the work.
	.2 Contractor to immediately inform the Departmental Representative in writing, of any discrepancies between the plans and the physical conditions so the Departmental Representative may promptly verify same.
	.3 Any work done after such a discovery, until authorized, is at the contractor's risk.
	.4 Where minor interferences as determined by the Departmental Representative are encountered on the job and they have not been pointed out on the original tender or on the plans and specifications, provide offsets, bends or reroute the services to su...
	.5 Arrange all work so as not to interfere in any way with other work being carried out.

	31. MANUFACTURER'S INSTRUCTIONS
	.1 Unless otherwise specified, comply with manufacturer's latest printed instructions for materials and installation methods.
	.2 Notify the Departmental Representative in writing of any conflict between these specifications and manufacturer's instruction. Departmental Representative will designate which document is to be followed.

	32. TEMPORARY HEATING AND VENTILATING
	.1 Bear the costs of temporary heat and ventilation during construction including costs of installation, fuel, operation, maintenance, and removal of equipment.
	.2 Use of direct-fired heaters discharging waste products into the work areas will not be permitted unless prior approval is given by the Departmental Representative.
	.3 Furnish and install 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 Reduce moisture condensation on surfaces to an acceptable level.
	.4 Provide ambient temperature and humidity levels for storage, installation and curing of materials.
	.5 Provide adequate ventilation to meet health regulations for a safe working environment.

	.4 Maintain minimum temperature of 10 oC (50 oF) or higher where specified as soon as finishing work is commenced and maintain until acceptance by the Departmental Representative.  Maintain ambient temperature and humidity levels as required for comfo...
	.5 Prevent hazardous or unhealthy accumulations of dust, fumes, mists, vapours or gases in areas occupied during construction including also, storage areas and sanitary facilities.
	.1 Dispose of exhaust materials in a manner that will not result in a harmful or unhealthy exposure to persons.

	.6 Maintain strict supervision of operation of temporary heating and ventilating equipment.
	.1 Enforce conformance with applicable codes and standards.
	.2 Comply with instructions of the Departmental Representative including provision of full-time watchman services when directed.
	.3 Enforce safe practices.
	.4 Vent direct-fired combustion units to outside.

	.7 Submit tenders assuming existing or new equipment and systems will not be used for temporary heating and ventilating.
	.8 After award of contract, Departmental Representative may permit use of the  permanent system providing agreement can be reached on:
	.1 Conditions of use, special equipment, protection, maintenance, and replacement of filters.
	.2 Methods of ensuring that heating medium will not be wasted and in the case of steam, agreement on what is to be done with the condensate.
	.3 Saving on contract price.
	.4 Provisions relating to guarantees on equipment.


	33. CONNECTIONS TO AND INTERRUPTIONS TO EXISTING SERVICES
	.1 Where work involves breaking into or connecting to existing services, carry out work at times and in the manner agreed to by the Departmental Representative and by authorities having jurisdiction, with minimum disruption to NRC Personnel and vehicu...
	.2 Before commencing work, establish location and extent of service lines in area of work and notify Departmental Representative of findings.
	.3 Submit a schedule to and obtain approval from the Departmental Representative for any shut-down or closure of active service or facility; allow minimum 72 hours notice.  Adhere to approved schedule and provide notice to the Departmental Representat...
	.4 Where unknown services are encountered, immediately advise Departmental Representative and confirm findings in writing.
	.5 Provide detours, bridges, alternate feeds, etc., as required to minimize disruptions.
	.6 Protect existing services as required and immediately make repairs if damage occurs.
	.7 Remove any abandoned service lines as indicated on the contract documents and as approved by the Departmental Representative; cap or otherwise seal lines at cut-off points. Record and provide a copy to the Departmental Representative of locations o...

	34. CUTTING AND PATCHING
	.1 Cut existing surfaces as required to accommodate new work.
	.2 Remove all items as shown or specified.
	.3 Patch and make good with identical materials, the surfaces that have been disturbed, cut or damaged, to the satisfaction of the Departmental Representative.
	.4 Where new pipes pass through existing construction, core drill an opening. Size openings to leave 12mm (1/2") clearance around the pipes or pipe insulation. Do not drill or cut any surface without the approval of the Departmental Representative.
	.5 Obtain written approval of the Departmental Representative before cutting openings through existing or new structural members.
	.6 Seal all openings where cables, conduits or pipes pass through walls with an acoustic sealant conforming to CAN/CGSB-19.21-M87.
	.7 Where cables, conduits and pipes pass through fire rated walls and floors, pack space between with compressed glass fibres and seal with fire stop caulking in accordance with CAN/CGSB-19.13-M87 AND NBC 3.1.7.

	35. FASTENING DEVICES
	.1 Do not use explosive actuated tools, without first obtaining permission from the Departmental Representative.
	.2 Comply with the requirements of CSA A-166 (Safety Code for Explosive Actuated Tools).
	.3 Do not use any kind of impact or percussion tool without first obtaining permission from the Departmental Representative.

	36. OVERLOADING
	.1 Ensure that no part of the building or work is subjected to a load which will endanger safety or cause permanent deformation or structural damage.

	37. DRAINAGE
	.1 Provide temporary drainage and pumping as required to keep excavations and site free of water.

	38. ENCLOSURE OF STRUCTURES
	.1 Construct and maintain all temporary enclosures as required to protect foundations, sub-soil, concrete, masonry, etc., from frost penetration or damage.
	.2 Maintain in place until all chances of damage are over and proper curing has taken place.
	.3 Provide temporary weather tight enclosures for exterior openings until permanent sash and glazing and exterior doors are installed.
	.4 Provide lockable enclosures as required to maintain the security of NRC facilities and be responsible for the same.
	.5 Provide keys to NRC security personnel when required.
	.6 Lay out the work carefully and accurately and verify all dimensions and be responsible for them. Locate and preserve general reference points.
	.7 Throughout the course of construction, keep continuously acquainted with field conditions, and the work being developed by all trades involved in the project. Maintain an awareness of responsibility to avoid space conflict with other trades.
	.8 Conceal all services, piping, wiring, ductwork, etc., in floors, walls or ceilings except where indicated otherwise.

	39. STORAGE
	.1 Provide storage as required to protect all tools, materials, etc., from damage or theft and be responsible for the same.
	.2 Do not store flammable or explosive materials on site without the authorization of the Departmental Representative.

	40. GENERAL REVIEW
	.1 Periodic review of the contractor's work by the Departmental Representative does not relieve the contractor of the responsibility of making the work in accordance with contract documents. Contractor shall carry out his own quality control to ensure...
	.2 Inform the Departmental Representative of any impediments to the installation and obtain his / her approval for actual location.

	41. INSPECTION OF BURIED OR CONCEALED SERVICES
	.1 Prior to concealing any services that are installed, ensure that all inspection bodies concerned, including NRC, have inspected the work and have witnessed all tests. Failure to do so may result in exposing the services again at the contractor's ex...

	42. TESTING
	.1 On completion, or as required by local authority inspectors and/or Departmental Representative during progress of work and before any services are covered up and flushing is complete, test all installations in the presence of the Departmental Repre...
	.2 Obtain and hand to the Departmental Representative all acceptance certificates or test reports from authority having jurisdiction. The project will be considered incomplete without the same.

	43. PARTIAL OCCUPANCY
	.1 NRC may request partial occupancy of the facility if the contract extends beyond the expected completion date.
	.2 Do not restrict access to the building, routes, and services.
	.3 Do not encumber the site with materials or equipment.

	44. DISPOSAL OF WASTES
	.1 Dispose of waste materials including volatiles, safely off  NRC property. Refer to the section entitled "General and Fire Safety Requirements” included as part of this specification.

	45. CLEAN-UP DURING CONSTRUCTION
	.1 On a daily basis, maintain project site and adjacent area of campus including roofs, free from debris and waste materials.
	.2 Provide on-site dump containers for collection of waste materials and rubbish.

	46. FINAL CLEAN-UP
	.1 Upon completion do a final clean-up to the satisfaction of the Departmental Representative.
	.2 Clean all new surfaces, lights, existing surfaces affected by this work, replace filters, etc.
	.3 Clean all resilient flooring and prepare to receive protective finish. Protective finish applied by NRC

	47. WARRANTY AND RECTIFICATION OF DEFECTS IN WORK
	.1 Refer to General Conditions "C", section GC32.
	.2 Ensure that all manufacturers' guarantees and warranties are issued in the name of the General Contractor and the National Research Council.

	48. MAINTENANCE MANUALS
	.1 Provide three (3) bilingual copies of maintenance manuals or two English and two French maintenance manuals immediately upon completion of the work and prior to release of holdbacks.
	.2 Manuals to be neatly bound in hard cover loose leaf binders.
	.3 Manuals to include operating and maintenance instructions, all guarantees and warranties, shop drawings, technical data, etc., for the material and apparatus supplied under this contract.


	001545 -General and Fire Safety Requirements Ontario NCR
	1. GENERAL CONSTRUCTION SAFETY REQUIREMENTS
	.1 Provide a safety board mounted in a visible location on the project site, with the following information included thereon:
	.12 If entry to a laboratory is required as part of the work of the Contractor, a safety orientation shall be provided to all his employees as well as those of any subcontractors regarding lab safety requirements and procedures, as provided by the Res...

	2. FIRE SAFETY REQUIREMENTS
	.1 Authorities
	1. The Fire Commissioner of Canada (FC) is the authority for fire safety at NRC.
	2. For the purpose of this document, "Departmental Representative" will be deemed as the NRC person in charge of the project and who will enforce these Fire Safety Requirements.
	3. Comply with the following standards as published by the Office of the Fire Commissioner of Canada:
	a. Standard No. 301 - June 1982 "Standard for Construction Operations";
	b. Standard No. 302 - June 1982 "Standard for Welding and Cutting".


	.2 Smoking
	.1 Smoking is prohibited inside all NRC buildings, as well as roof areas.
	.2 Obey all "NO SMOKING" signs on NRC premises.

	.3  Hot Work
	.1 Prior to commencement of any "Hot Work" involving welding, soldering, burning, heating, use of torches or salamanders or any open flame, obtain a Hot Work Permit from the Departmental Representative.
	.2 Prior to commencement of "Hot Work", review the area of hot work with the Departmental Representative to determine the level of fire safety precautions to be taken.

	.4 Reporting Fires
	.1 Know the exact location of the nearest Fire Alarm Pull Station and telephone, including the emergency phone number.
	.2 REPORT immediately, all fire incidents as follows:
	.1 Activate nearest fire alarm pull station and;
	.2 Telephone the following emergency phone number as appropriate:
	FROM AN NRC PHONE  333
	FROM ANY OTHER PHONE (613) 993-2411
	4. When reporting a fire by phone, give the location of fire, building number and be prepared to verify location.
	5. The person activating fire alarm pull station must remain at a safe distance from the scene of the fire but readily available to provide information and direction to the Fire Department personnel.

	.5 Interior and Exterior Fire protection & Alarm Systems
	.1 DO NOT OBSTRUCT OR SHUT OFF FIRE PROTECTION EQUIPMENT OR SYSTEMS, INCLUDING BUT NOT LIMITED TO FIRE ALARM SYSTEMS, SMOKE/HEAT DETECTORS, SPRINKLER SYSTEM, PULL STATIONS, EMERGENCY CALL BUTTONS AND PA SYSTEMS, WITHOUT AUTHORIZATION FROM THE DEPARTME...
	.2 WHEN ANY FIRE PROTECTION EQUIPMENT IS TEMPORARILY SHUT DOWN, ALTERNATIVE MEASURES AS PRESCRIBED BY THE DEPARTMENTAL REPRESENTATIVE SHALL BE TAKEN TO ENSURE THAT FIRE PROTECTION IS MAINTAINED.
	.3 DO NOT LEAVE FIRE PROTECTION OR ALARM SYSTEMS INACTIVE AT THE END OF A WORKING DAY WITHOUT NOTIFICATION AND AUTHORISATION FROM THE DEPARTMENTAL REPRESENTATIVE. THE DEPARTMENTAL REPRESENTATIVE WILL ADVISE THE (FPO) OF THE DETAILS OF ANY SUCH EVENT.
	.4 DO NOT USE FIRE HYDRANTS, STANDPIPES AND HOSE SYSTEMS FOR OTHER THAN FIRE FIGHTING PURPOSES UNLESS AUTHORISED BY DEPARTMENTAL REPRESENTATIVE.

	.6 Fire Extinguishers
	.1 Provide a minimum of 1-20 lb. ABC Dry Chemical Fire Extinguisher at each hot work or open flame location.
	.2 Provide fire extinguishers for hot asphalt and roofing operations as follows:
	a. Kettle area - 1-20 lb. ABC Dry Chemical;
	b. Roof - 1-20 lb. ABC Dry Chemical at each open flame location.
	.3 Provide fire extinguishers equipped as below:
	c. Pinned and sealed;
	d. With a pressure gauge;
	e. With an extinguisher tag signed by a fire extinguisher servicing company.


	.4 Carbon Dioxide (C02) extinguishers will not be considered as substitutes for the above.

	.7 Roofing Operations
	.1 Kettles:
	.1 Arrange for the location of asphalt kettles and material storage with the Departmental Representative before moving on site. Do not locate kettles on any roof or structure and keep them at least 10m (30 feet) away from a building.
	.2 Equip kettles with 2 thermometers or gauges in good working order; a hand held and a kettle-mounted model.
	.3 Do not operate kettles at temperatures in excess of 232oC (450 oF).
	.4 Maintain continuous supervision while kettles are in operation and provide metal covers for the kettles to smother any flames in case of fire. Provide fire extinguishers as required in article 2.6.
	.5 Demonstrate container capacities to Departmental Representative prior to start of work.
	.6 Store materials a minimum of 6m (20 feet) from the kettle.
	.2 Mops:
	.1 Use only glass fibre roofing mops.
	.2 Remove used mops from the roof site at the end of each working day.
	.3 Torch Applied Systems:
	.1 DO NOT USE TORCHES NEXT TO WALLS.
	.2 DO NOT TORCH MEMBRANES TO EXPOSED WOOD OR CAVITY
	.3 Provide a Fire Watch as required by article 2.9 of this section.

	.4 Store all combustible roofing materials at least 3m (10 feet) away from any structure.
	.5 Keep compressed gas cylinders a minimum of 6m (20 feet) away from the kettle, protected from mechanical damage and secured in an upright position.


	.8 Welding / Grinding Operations
	.1 Contractor to provide fire blankets, portable fume extraction devices, screens or similar equipment to prevent exposure to welding flash, or sparks from grinding.
	.9  Fire Watch
	.1 Provide a fire watch for a minimum of one hour after the termination of any hot work operation.
	.2 For temporary heating, refer to General Instructions Section 00 010 00.
	.3 Equip fire watch personnel with fire extinguishers as required by article 2.6.


	.10 Obstruction of access/egress routes-roadways, halls, doors, or elevators
	.1 Advise the Departmental Representative in advance of any work that would impede the response of Fire Department personnel and their apparatus. This includes violation of minimum overhead clearance, erection of barricades and the digging of trenches.
	.2 Building exit routes must not be obstructed in any way without special permission from the Departmental Representative, who will ensure that adequate alternative routes are maintained.
	.3 The Departmental Representative will advise the FPO of any obstruction that may warrant advanced planning and communication to ensure the safety of building occupants and the effectiveness of the Fire Department.


	.11 Rubbish and Waste Materials
	.1 Keep rubbish and waste materials to a minimum and a minimum distance of 6m  (20 feet) from any kettle or torches.
	.2 Do not burn rubbish on site.
	.3 Rubbish Containers
	.1 Consult with the Departmental Representative to determine an acceptable safe location for any containers and the arrangement of chutes etc. prior to bringing the containers on site.
	.2 Do not overfill the containers and keep area around the perimeter free and clear of any debris.
	.4 Storage
	.1 Exercise extreme care when storing combustible waste materials in work areas. Ensure maximum possible cleanliness, ventilation and that all safety standards are adhered to when storing any combustible materials.
	.2 Deposit greasy or oily rags or materials subject to spontaneous combustion in CSA or ULC approved receptacles and remove at the end of the work day or shift, or as directed.

	.12 Flammable Liquids
	.1 The handling, storage and use of flammable liquids is governed by the current National Fire Code of Canada.
	.2 Flammable Liquids such as gasoline, kerosene and naphtha may be kept for ready use in quantities not exceeding 45 litres (10 imp gal), provided they are stored in approved safety cans bearing the ULC seal of approval and kept away from buildings, s...
	.3 Flammable liquids are not to be left on any roof areas after normal working hours.
	.4 Transfer of flammable liquids is prohibited within buildings.
	.5  Do not transfer flammable liquids in the vicinity of open flames or any type of heat producing device.
	.6 Do not use flammable liquids having a flash point below 38 oC (100 oF) such as naphtha or gasoline as solvents or cleaning agents.
	.7 Store flammable waste liquids for disposal in approved container located in a safe, ventilated area. Waste flammable liquids are to be removed from the site on a regular basis.

	.8 Where flammable liquids, such as lacquers or urethane are used, ensure proper ventilation and eliminate all sources of ignition. Inform the Departmental Representative prior to, and at the cessation of such work.

	3. Questions and/or clarifications
	.1 Direct any questions or clarification on Fire or General Safety, in addition to the above requirements, to the Departmental Representative.


	024116 Structural Demolition
	Part 1 General
	1.1 RELATED SECTIONS
	.1 Section 00 10 00 General Instructions.
	.2 Section 01 74 11 Cleaning.
	.3 Section 01 74 21 Construction/Demolition Waste Management.

	1.2 REFERENCES
	.1 Definitions:
	.1 Hazardous Materials: dangerous substances, dangerous goods, hazardous commodities and hazardous products, include but not limited to:  poisons, corrosive agents, flammable substances, ammunition, explosives, radioactive substances, or materials tha...

	.2 Reference Standards:
	.1 CSA International
	.2 CSA S350-[M1980(R2003)], Code of Practice for Safety in Demolition of Structures



	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section 00 10 00 - General Instructions.
	.2 Shop Drawings:
	.1 Submit for review and approval demolition drawings, diagrams or details showing sequence of demolition work and supporting structures and underpinning.
	.2 Submit demolition and shoring drawings stamped and signed by professional engineer registered or licensed in the Province of Ontario, Canada.


	1.4 QUALITY ASSURANCE
	.1 Regulatory Requirements:  Ensure Work is performed in compliance with the CEPA, CEAA, TDGA, and applicable Provincial and Municipal regulations.

	1.5 SITE CONDITIONS
	.1 Environmental protection:
	.1 Ensure Work does not adversely affect adjacent watercourses, groundwater and wildlife, or contribute to excess air and noise pollution.
	.2 Fires and burning of waste or materials is not permitted on site.
	.3 Do not bury rubbish waste materials.
	.4 Do not dispose of waste or volatile materials including but not limited to: mineral spirits, oil, petroleum based lubricants, or toxic cleaning solutions into watercourses, storm or sanitary sewers.
	.5 Ensure proper disposal procedures are maintained throughout project.

	.6 Do not pump water containing suspended materials into watercourses, storm or sanitary sewers, or onto adjacent properties.
	.7 Control disposal or runoff of water containing suspended materials or other harmful substances in accordance with authorities having jurisdiction [as directed by Departmental Representative.
	.8 Protect trees, plants and foliage on site and adjacent properties where indicated.
	.9 Prevent extraneous materials from contaminating air beyond application area, by providing temporary enclosures during demolition work.
	.10 Cover or wet down dry materials and waste to prevent blowing dust and debris. Control dust on all temporary roads.


	1.6 EXISTING CONDITIONS
	.1 If material resembling spray or trowel applied asbestos or other designated substance listed as hazardous be encountered in course of demolition, stop work, take preventative measures, and notify Departmental Representative immediately. Proceed onl...
	.2 Structures to be demolished are based on their condition at time of examination prior to tendering.


	PART 2 Execution
	2.1 PREPARATION
	.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 areas, according to requirements of authorities having jurisdiction.
	.2 Inspect, repair, and maintain erosion and sedimentation control measures during demolition.
	.3 Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal after completion of demolition work.

	.2 Protection of in-place conditions:
	.1 Prevent movement, settlement or damage of adjacent structures, services, walks, paving, trees, landscaping, adjacent grades and properties.
	.2 Provide bracing, shoring and underpinning as required.
	.3 Repair damage caused by demolition as directed by Departmental Representative.

	.4 Support affected structures and, if safety of structure being demolished, adjacent structures or services appears to be endangered, take preventative measures, stop Work and immediately notify Departmental Representative.
	.5 Prevent debris from blocking surface drainage system, elevators, mechanical and electrical systems which must remain in operation.


	2.2 DEMOLITION
	.1 Do demolition work in accordance with Section 01 74 21 – Construction/Demolition Waste Management.
	.2 Blasting operations are not permitted during demolition.
	.3 Remove contaminated or dangerous materials as defined by authorities having jurisdiction, relating to environmental protection, from site and dispose of in safe manner to minimize danger at site or during disposal.
	.4 Prior to start of Work remove contaminated or hazardous materials as directed by Departmental Representative from site and dispose of in safe manner. Refer Existing Conditions in PART 1.
	.5 Remove all architectural, mechanical and electrical elements prior to start of structural demolition.
	.6 All demolition work is to be undertaken with the following vibration limits:
	.7 Undertake all demolition work without damaging the existing building.
	.8 Do not commence work without approved demolition shop drawings.
	.9 At end of each day's work, leave Work in safe and stable condition.
	.10 Demolish to minimize dusting. Keep materials wetted as directed by Departmental Representative.
	.11 Contain fibrous materials to minimize release of airborne fibres while being transported within facility.
	.12 Only dispose of material specified by selected alternative disposal option as directed by Departmental Representative.
	.13 Additional disposal options to be provided by Departmental Representative, on-site waste diversion representative prior to disposal.

	.14 Remove and dispose of demolished materials except where noted otherwise and in accordance with authorities having jurisdiction.
	.15 Use natural lighting to do Work where possible.
	.16 Shut off lighting except those required for security purposes at end of each day.
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	031000 Concrete Formwork & Accessories
	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 National Building Code of Canada 2010
	.2 American Society for Testing and Materials (ASTM
	.1 ASTM F1667-13, Standard Specification for Driven Fasteners: Nails, Spikes, and Staples

	.3 Canadian Standards Association (CSA International)
	.1 CSA-A23.1-09/ A23.2-09, Concrete Materials and Methods of Concrete Construction/ Methods of Test and Standard Practices for Concrete
	.2 CSA O86-09, Engineering Design in Wood.
	.3 CSA O121-08 (R2013), Douglas Fir Plywood
	.4 CSA O151-09, Canadian Softwood Plywood
	.5 CSA O153-13, Poplar Plywood
	.6 CSA O325-07, Construction Sheathing
	.7 CAN/ CSA-O437 Series-93 (R2011), Standards for OSB and Waferboard
	.8 CSA S269.1-1975 (R2003), Falsework for Construction Purposes
	.9 CAN/ CSA-S269.3-M92 (R2013), Concrete Formwork, National Standard of Canada
	.10 CAN/ CSA-0437.2-93 Evaluation of Binder Systems for Waferboard and Strandboard

	.4 Underwriters' Laboratories of Canada (ULC)
	.1 CAN/ ULC-S701-11, Standard for Thermal Insulation, Polystyrene, Boards and Pipe Covering


	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submittals in accordance with Section 01 00 10 – General Instructions.
	.2 Submit shop drawings for formwork and falsework.
	.3 Submit WHMIS MSDS - Material Safety Data Sheets in accordance with Section 01 00 10 – General Instructions.
	.4 Co-ordinate submittal requirements and provide submittals required by Section 01 00 10 – General Instructions.

	1.4 DELIVERY, STORAGE AND HANDLING
	.1 Store and manage hazardous materials in accordance with Section 01 00 10 – General Instructions.
	.2 Waste Management and Disposal:
	.1 Separate waste materials for reuse and recycling in accordance with Section 01 00 10 – General Instructions.
	.2 Place materials defined as hazardous or toxic in designated containers.
	.3 Divert wood materials from landfill to a recycling, reuse or composting facility as approved by the Departmental Representative.
	.4 Divert unused form release material from landfill to an official hazardous material collections site as approved by the Departmental Representative.



	Part 2 Products
	2.1 MATERIALS
	.1 Formwork materials:
	.1 For concrete without special architectural features, use wood and wood product formwork materials to CSA-O121, CSA O86, CSA O437 Series and/ or CSA O153.
	.2 For concrete with special architectural features, use formwork materials to CSA-A23.1/ A23.2.

	.2 Pan forms: removable steel, reinforced plastic or aluminum as indicated.
	.3 Tubular column forms: round, spirally wound laminated fibre forms, internally treated with release material.
	.4 Form liner:
	.1 Plywood:  high density overlay, Douglas Fir to CSA O121, Canadian Softwood Plywood to CSA O151, Poplar to CSA O153.
	.2 Waferboard: to CAN/ CSA-O325.0

	.5 Form release agent: non-toxic, biodegradable, low VOC.
	.6 Form stripping agent: colourless mineral oil, non-toxic, biodegradable, low VOC, free of kerosene, with viscosity between 70 and 110s Saybolt Universal, 15 to 24 mm² /s at 40 degrees C, flashpoint minimum 150 degrees C, open cup.
	.7 Falsework materials: to CSA-S269.1.
	.8 Nails, spikes, staples: galvanized to ASTM F1667-13.


	Part 3 Execution
	3.1 FABRICATION AND ERECTION
	.1 Verify lines, levels and centres before proceeding with formwork/ falsework and ensure dimensions agree with drawings.
	.2 Obtain the Departmental Representative's approval for use of earth forms framing openings not indicated on drawings.
	.3 Hand trim sides and bottoms and remove loose earth from earth forms before placing concrete.
	.4 Fabricate and erect falsework in accordance with CSA S269.1.
	.5 Do not place shores and mud sills on frozen ground.
	.6 Provide site drainage to prevent washout of soil supporting mud sills and shores.
	.7 Fabricate and erect formwork in accordance with CAN/ CSA-S269.3 to produce finished concrete conforming to shape, dimensions, locations and levels indicated within tolerances required by CSA-A23.1/ A23.2.
	.8 Align form joints and make watertight.
	.1 Keep form joints to minimum.

	.9 Use 25 mm chamfer strips on external corners and/ or 25 mm fillets at interior corners, joints, unless specified otherwise.
	.10 Form chases, slots, openings, drips, recesses, expansion and control joints as indicated.
	.11 Construct forms for architectural concrete, and place ties as directed.
	.1 Joint pattern not necessarily based on using standard size panels or maximum permissible spacing of ties.

	.12 Build in anchors, sleeves, and other inserts required to accommodate Work specified in other sections.
	.1 Ensure that anchors and inserts will not protrude beyond surfaces designated to receive applied finishes, including painting.

	.13 Line forms for following surfaces:
	.1 Exposed faces of wingwalls, piers and pylons: do not stagger joints of form lining material and align joints to obtain uniform pattern.
	.2 Secure lining taut to formwork to prevent folds.
	.3 Pull down lining over edges of formwork panels.
	.4 Ensure lining is new and not reused material.
	.5 Ensure lining is dry and free of oil when concrete is poured.
	.6 Application of form release agents on formwork surface is prohibited where drainage lining is used.
	.7 If concrete surfaces require cleaning after form removal, use only pressurized water stream so as not to alter concrete's smooth finish.
	.8 Cost of textile lining is included in price of concrete for corresponding portion of Work.

	.14 Clean formwork in accordance with CSA-A23.1/ A23.2, before placing concrete.

	3.2 REMOVAL AND RESHORING
	.1 Leave formwork in place for following minimum periods of time after placing concrete.
	.1 3 days for walls and sides of beams.
	.2 3 days for columns/ piers.
	.3 28 days for beam soffits, slabs, decks and other structural members, or 3 days when replaced immediately with adequate shoring to standard specified for falsework.
	.4 3 days for footings and abutments.

	.2 Remove formwork when concrete has reached 75% of its design strength or minimum period noted above, whichever comes later, and replace immediately with adequate reshoring.
	.3 Provide necessary reshoring of members where early removal of forms may be required or where members may be subjected to additional loads during construction as required.
	.4 Space reshoring in each principal direction at not more than 3000 mm apart.
	.5 Re-use formwork and falsework subject to requirements of CSA-A23.1/ A23.2.



	032000 Concrete Reinforcing
	032300 Rock Anchors
	033000 Cast-In-Place Concrete
	051223 Structural Steel for Buildings
	Appendix A - General Requirements
	1. SCOPE OF WORK
	.1 Work under this contract covers all labor, equipment, materials, and structural elements required for:
	.1 Dismantling of the existing structural loading frame. Once dismantled, contractor is responsible for transporting all pieces to an NRC storage area, and unloading. (Storage area located at NRC montreal road campus; coordinate with Departmental Repr...
	.2 Demolition of an existing floor section, and construction of a new foundation section in its place, to accommodate new loading frame.
	.3 Construction and erection of a new vertical and horizontal steel loading frame.


	2. PROTECTION OF EXISTING NRC EQUIPMENT NEAR WORK AREA
	.1 The NRC-Construction Structure Laboratory located at the North wing of Building M20 at 1200 Montreal Rd is used for structural and material testing. This construction project will take place in part of the laboratory. The plan of the Structure Labo...
	.2 Construct temporary steel stud & 6mil poly dust / construction barrier around perimeter of new foundation work site (offset 1000mm from edge of new concrete). Barrier is to be sealed on all sides, and have a ceiling approximately 2400mm high, as to...
	.3 No gas or diesel powered tools & equipment are to be used for this project. Propane powered equipment is permitted. Compressed air tools & equipment are permitted (contractor to supply air compressor, air compressor to be stationed outside building...
	.4 Due to multiple nearby electrical conduits in surroundings trenches, contractor is to control and properly drain all liquid used during wet cuts of existing concrete slabs.

	3. SHARED USE WORK AREA
	.1 The loading zone (marked yellow) in Figure 1 must be kept clean and clear at all times.
	.2 Paths of travel around construction area must be shared with occupant, and therefore must be kept clean and clear at all times.

	4. QUALITY CONTROL
	.1 Preliminary Inspections:  These inspections shall be performed prior to beginning any work on any definable phase of construction.  It shall include a review of contract requirements; a check to assure that all materials and/or equipment have been ...


	Appendix B - Existing Notes & Drawings
	1. NRC-CONSTRUCTION STRUCTURE LABORATORY
	.1 The structure laboratory of the NRC Construction is located at the North wing of building M20, Montreal Road Campus. The plan of structure lab (see Figure 1) shows the total dimension of 24.38 m X 13. 36 m that includes:
	.1 A strong floor: “T” shape formed from two rectangular areas (16.45 m X 2.44 m and 4.57 m X 8.69 m) casted as one thick/ heavily reinforced concrete slab anchored to a rock bed. The blue circles represent the locations of the anchors where any frame...
	.2 MTS HPU room.
	.3 Equipment zones: the two red rectangular areas (see Figure 1) Material Testing Area, which includes  Instron 2000 kN and MTS 500 material testing systems; and Impact testing Area.
	.4 Hydraulic and service channels (Figure 1 in green).
	.5 Loading access zone (5.79 m X 4.27 m) at the main entrance of the lab.
	.6 Floor anchor rails.
	.7 Portable steel loading frames (close to the entrance).
	.8 Existing steel loading frame.

	.2 Figure 1 - Plan of NRC-Construction Structure Laboratory:

	2. EXISTING STEEL LOADING FRAME
	.1 The frame was built from standard hot-rolled steel sections with two built-up space trusses.
	.2 Figure 4 - Photo of existing steel loading frame (large yellow steel structure).
	END OF SECTION



