
 

BORTOLOTTO 
 
 
ADDENDUM #3 
 
 

Project Pope Francis Elementary School  Project # pf1701 

Location 387 Balsam Street North 
Timmins, Ontario 

 
 

Date June 9, 2017 

Pages 1 of 4 

 

          533 COLLEGE STREET / SUITE 401 / TORONTO ONTARIO M6G 1A8 / TEL 416 324 9951 / BORTOLOTTO.COM / TWITTER: @BORTOLOTTOARCH 

                                                  

The Following information supplements and/or supersedes the bid documents: drawings dated May 17, 2017. This addendum 
forms part of the contract documents and is to be read, interpreted and coordinated with all other parts. The cost of all 
contained herein is to be included in the contract sum. The following revisions supersede the information contained in the 
original drawings and specifications issued for the above-named project to the extent referenced and shall become part thereof. 
Acknowledge receipt of this Addendum by inserting its number and date on the Tender Form. Failure to do so may subject 
bidder to disqualification. 
 

Included in Addendum #2 are the following: 

 Architectural Addendum #3, dated June 9th, 2017 4 pages 

 Architectural Sketches ADD-1 through ADD-5, dated June 9th, 2017, attached 5 pages 

 Structural Addendum – S01, dated May 25, 2017, attached. 35 pages 

 Structural Addendum – S02, dated June 5, 2017, attached. 8 pages 

 Structural Addendum – S03, dated June 8, 2017, attached. 3 pages 

 Geotechnical Investigation, dated April 21, 2017, attached. 47 pages 

 Mechanical & Electrical Addendum #1, dated June 9, 2017, attached. 14 pages 
  
Total: 116 pages 

 

General 1. Cash allowances: 
a. Contractor shall provide a $20,000.00 cash allowance for garbage enclosure for 

two 4 cubic yard trash bins. Refer to Drawing A1.1. 
 

2. Contractor shall provide Window Shades for the following window types (excluding 
Rooms X120. X121, X123):  

a. W1, W4, W9 
 

3. Contractor shall provide conform to all items identified in Section 01 31 19 of the 
Architectural Specifications, specifically: 

a. Record of meeting minutes. Include significant proceedings and 
decisions. Identify actions by parties. 
 

4. Contractor shall provide conform to all items identified in Section 01 51 00 – Temporary 
Utilities of the Architectural Specifications, specifically: 

a. Item 1.7.9 - Pay costs for maintaining temporary heat, when using 
permanent heating system. Owner will pay utility charges when 
temporary heat source is existing building equipment. 

b. Item 1.8.1 – the existing building service may be used for 120 volt 
devices only. Any equipment requiring 240volt or greater power 
requirements shall be fed with generators provided by the contractor.  

 
5. Contractor shall consider all sprinkler head locations on drawings for reference only. 

Mechanical Contractor to provide stamped New Sprinkler System Design to consultant 
for review. Window Sprinkler Protection is to be contained in Foyer 105 including the 
portion of Bridge 201 that intersects the space. 
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Architectural 
Specifications 

1. Revise specification section 00 21 13 – Instructions to Bidders: 
1.1. Item 1.2. – Invited sub-contractors:  

1.1.1. Revise item 1.2.1.4 to read as follows: 
Guy’s Custom Cabinets 

1.2. Item 1.3. – Invitation:  
1.2.1. Revise item 1.3.1.2 – Bid Call to read as follows: 
Submit bids only to the address of the Northeastern Catholic District School Board 
Office at 383 Birch Street North, Timmins, Ontario. Bids submitted to the address of 
Bortolotto Design Architect Inc. will not be opened and will be declared informal. 

 
2. Revise specification section 00 30 20 – Bid Supplementary form: 

1.1. Revise Submittal address to read as follows:  
To: Northeastern Catholic District School Board Office  

383 Birch Street North,  
Timmins, Ontario. 

 
3. Revise specification section 09 65 99 – Resilient Flooring as follows: 

1.1. Revise Item 2.1 – Resilient Tile Flooring Materials to read as follows:  
.1 Vinyl composition tile to ASTM F 1066, Composition 1 – non asbestos; 24”x24” tile; 
Johnsonite iQ; colours as follows: 

.1   RF#1: #3077263 ‘Outland Trails CB’ 

.2   RF#2: #3242259 ‘Ruby Firestone’ 

.3   RF#3: #3242244 ‘Darkened Oasis B’ 

.4   RF#4: #3242205 ‘Summer Moon W’ 

.5   RF#5: #3242824 ‘Yellow Mustard’ 
 
 

 

Architectural 
Drawings 

1. Sheet A0.2 – Room Finish & Door Schedules & Notes 
1.1. Door Schedule – Level 1 Existing; 

1.1.1. Revise DX117a Door Material to read ‘WD’ 
1.1.2. Revise DX120 Door Material to read ‘ALUM.’ 
1.1.3. Revise DX212 Door Material to read ‘WD’ and Finish to read ‘CF’ 
1.1.4. Revise DX102 Panel Quantity to read ‘1’ 

 
2. Sheet A0.3 – Assembly, Door & Frame Type Schedules 

2.1. Drawing 2/A0.3 – Window Type Schedule; 
2.1.1. Revise W10 title to read ‘Window Type 10’ 
2.1.2. Revise W11 title to read ‘Window Type 11’ 
2.1.3. Add ‘W15 – Window Type 15 – Double glazed Aluminum Curtain wall 

system w/ capped and cappless mullions. Similar to W@. Refer to Section 
Drawing 2/A6.2 for height.’ 

2.2. Drawing 4/A0.3 – Door Type Schedule; 
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2.2.1. Revise Door Type 4 description to read ‘Solid Core Single Glazed 44 mm 
Thick w/ window shade’ 

2.2.2. Revise Door Type 12 description to read ‘Solid Core Single Glazed 44 mm 
Thick 45 minute fire rating resistance rating w/ window shade’ 

 
3. Sheet A1.1 – Site Plan 

3.1. Drawing 1/A1.1 – Site Plan; 
3.1.1. Revise the note ‘Siamese Connection located 45m from closest 

unobstructed fire hydrant’ to read ‘Standalone Siamese Connection located 
45m from closest unobstructed fire hydrant mounted 300mm away from 
existing exterior gymnasium wall.  

4. Sheet A3.1 – Demolition Plan 
4.1. Revise Demolition Plan Drawing Notes #15 to read: 

Patch and make good any voids in milldeck ceiling, as a result of junction box 
demolition with matching material, dimension and finish. 

 
5. Sheet A4.2 – Ground Floor Plan - Reno 

5.1. Drawing 1/A4.2 – Ground Floor Plan - Reno; 
5.1.1. Revise the note under Room Title Child Care X109 to read: 

Unobstructed Floor Area 53m2 / 570 sqft  
19 Infants/Toddler/Pre-school 

5.1.2. Revise the note under Room Title Child Care X112 to read: 
Unobstructed Floor Area 32m2 / 344 sqft  
11 Infants/Toddler/Pre-school 

5.1.3. Revise the note under Room Title Child Care X120 to read: 
Unobstructed Floor Area 50m2 / 538 sqft  
18 Infants/Toddler/Pre-school 

5.1.4. Revise the note under Room Title Child Care X121 to read: 
Unobstructed Floor Area 32m2 / 344 sqft  
11 Infants/Toddler/Pre-school 

 
6. Sheet A4.2 – Ground Floor Plan - Reno 

6.1. Drawing 1/A4.2 – Ground Floor Plan - Reno; 
6.1.1. Revise the title of floor finish RF to RF1  

 
7. Sheet A4.3 – Ground Floor Plan - Addition 

7.1. Drawing 1/A4.3 – Ground Floor Plan - Addition; 
7.1.1. Revise the title of floor finish RF to RF1  
7.1.2.  

 
8. Sheet A4.4 – Second Floor Plan - Reno 

8.1. Drawing 1/A4.4 – Second Floor Plan - Reno; 
8.1.1. Revise the title of floor finish RF to RF1  

 
9. Sheet A4.5 – Second Floor Plan - Addition 

9.1. Drawing 1/A4.5 – Second Floor Plan - Addition; 
9.1.1. Revise the title of floor finish RF to RF1  
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9.1.2. Revise W3 to read ‘W2 Similar’ 
 

10. Add Sketch ADD-1 W8 Details @ Stair 122 
 

11. Add Sketch ADD-2 W5 Window film pattern @ Foyer 105 
 

12. Add Sketch ADD-3 Resilient Flooring Pattern @ Library 206 
 

13. Add Sketch ADD-4 Window box flashing axonometric 
 

14. Add Sketch ADD-5 Structural columns @ Foyer 100 

Structural 
Addendum 

Refer to Structural Addendum – S01 through S03 Attached. 
 
Refer to Geotechnical Investigation Attached. 
 
1. Contractor shall refer to Structural Drawings general notes for specifications 

on concrete, concrete reinforcing and piles. 
 

Mechanical 
Addendum 

Refer to Mechanical Addendum #1 Attached. 
 

 

Electrical 
Addendum 

Refer to Electrical Addendum #1 Attached. 

 
 

END OF ADDENDUM # 3 
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STRUCTURAL ADDENDUM - S01                                                                   17-1079 

PTA No.: S01 
Date: May 25, 2017 

To: Bortolotto 
533 College St., Suite 401 
Toronto, ON M6G 1A 
Attn: Brian Muthaliff 

  
Re: 387 Balsam St. N., Timmins, ON 

Pope Francis Elementary School Renovations/Additions 
  

The following instruction is a clarification of the Structural Contract Documents.  Should the Contractor hold that these instructions 
involve a change in the contract intent or amount, the Contractor shall notify the Architect in writing and shall not proceed with any 
work until directed by a change order or field order. 

 
Drawings Issued 

Drawing No. Drawing Title Revision Date 

S1.1 General Notes 4 May 25, 2017 

S2.1 Foundation Plan 4 May 25, 2017 

S2.2 Second Floor Framing Plan 4 May 25, 2017 

S2.3 Roof Framing Plan 4 May 25, 2017 

S2.4 Roof Diaphragm & Second Floor Diaphragm Connection 
Plan: 

4 May 25, 2017 

S4.1 Sections and Details 4 May 25, 2017 

S4.2 Sections and Details 4 May 25, 2017 

S4.2B Sections and Details 4 May 25, 2017 

S4.3 Sections and Details 4 May 25, 2017 

S5.1 Elevations 4 May 25, 2017 

 
Description of Work 
 
S1.1 – General Notes: 
  
1. Revise general notes as shown bubbled. 
 
S2.1 – Foundation Plan: 
  
1. 1/S2.1: revise plans as shown bubbled. 
 
S2.2 – Second Floor Framing Plan: 
  
1. 1/S2.2: revise plans as shown bubbled. 
 
S2.3 – Roof Framing Plan: 
  
1. 1/S2.3: revise plans as shown bubbled. 
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S2.4 – Roof Diaphragm & Second Floor Diaphragm Connection Plan: 
  
1. A/S2.4: revise plans as shown bubbled. 
2. B/S2.4: revise plans as shown bubbled. 
 
S4.1 – Sections and Details: 
  
1. 1/S4.1: revise section as shown bubbled. 
2. 3/S4.1: revise section as shown bubbled. 
3. 4/S4.1: revise section as shown bubbled. 
4. 5/S4.1: revise section as shown bubbled. 
5. 6/S4.1: revise section as shown bubbled. 
6. 7/S4.1: revise section as shown bubbled. 
7. 8/S4.1: revise section as shown bubbled. 
8. 9/S4.1: revise section as shown bubbled. 
9. 11/S4.1: revise section as shown bubbled. 
10. 12/S4.1: revise section as shown bubbled. 
11. 13/S4.1: revise section as shown bubbled. 
12. 14/S4.1: revise section as shown bubbled. 
13. 16/S4.1: revise section as shown bubbled. 
14. 17/S4.1: revise section as shown bubbled. 
 
S4.2 – Sections and Details: 
  
1. 1/S4.2: revise section as shown bubbled. 
2. 2/S4.2: revise section as shown bubbled. 
3. 3/S4.2: revise section as shown bubbled. 
4. 5/S4.2: revise section as shown bubbled. 
5. 6/S4.2: revise section as shown bubbled. 
6. 7/S4.2: revise section as shown bubbled. 
7. 9/S4.2: revise section as shown bubbled. 
8. 10/S4.2: revise section as shown bubbled. 
9. 12/S4.2: revise section as shown bubbled. 
10. 13/S4.2: revise section as shown bubbled. 
11. 17/S4.2: revise section as shown bubbled. 
 
S4.2B – Sections and Details: 
  
1. 19/S4.2B: revise section as shown bubbled. 
2. 24/S4.2B: incorporate section as shown bubbled. 
 
S4.3 – Sections and Details: 
  
1. 1/S4.3: revise section as shown bubbled. 
2. 2/S4.3: revise section as shown bubbled. 
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3. 3/S4.3: revise section as shown bubbled. 
4. 4/S4.3: revise section as shown bubbled. 
5. 5/S4.3: revise section as shown bubbled. 
6. 6/S4.3: revise section as shown bubbled. 
7. 9/S4.3: revise section as shown bubbled. 
8. 13/S4.2B: incorporate section as shown bubbled. 
 
S5.1 – Elevations: 
  
1. A/S5.1: revise elevation as shown bubbled. 
2. B/S5.1: revise elevation as shown bubbled. 
 
Specifications: 
  
1. Incorporate specification 05 12 00 Structural Steel. 
2. Incorporate specification 31 62 00 Structural Steel. 
 
 

END OF SA-S01 
 
 
Regards, 
Engineering Link Incorporated 
 
 
 
Per:  Craig Nicoletti, P.Eng. 

 Associate 
B: 416-599-5465 x128 
E: Craig.Nicoletti@englink.ca  

 
To: Brian Muthaliff  brian@bortolotto.com   
Cc: Alex Horber  alex@bortolotto.com 

mailto:Craig.Nicoletti@englink.ca
mailto:brian@bortolotto.com
mailto:alex@bortolotto.com
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PART 1: GENERAL 

1.1 GENERAL REQUIREMENTS 

.1 Provide all material and labour required for the completion of the Contract.  Breakdown of 
Work by Section is for guidance only and is not necessarily complete. 

.2 Work Furnished and Installed: 

i. Structural steel work, including steel joists and bridging. 

.3 Related Work Specified Elsewhere: 

i. Loose and embedded material for architectural precast concrete: Section 
03 45 00 . 

ii. Reinforcing edges of openings in metal deck that are not larger than 450mm in 
roof deck and 300mm in floor deck. 

.4 Work Furnished but not Installed: 

i. Anchor bolts, bearing assemblies and other structural steel connections to be 
cast into concrete. 

ii. Shelf angles and related connections to be built into concrete to receive 
masonry. 

iii. Bearing plates and related connections for metal deck to be built into masonry or 
concrete. 

iv. Loose lintels, shelf angles and plates to be built into masonry. 

1.2 STANDARDS, CODES AND ACTS 

.1 Conform with the Ontario Building Code 2006 under Ontario Regulation 350/06 and any 
applicable acts of any authority having jurisdiction and the following: 

i. CAN/CSA-S16-01 - Limits States Design of Steel Structures, ; S16S1-05, 
Supplement #1; and replacement pages issued June 2003 and December 2003 
as Update #1 and Update #2 Canadian Standards Association. 

ii. CAN/CSA-G164-M92 (R2003) - Hot Dip Galvanizing of Irregularly Shaped 
Articles, Canadian Standards Association.  

iii. CAN/CSA-S136-01 - North American Specifications for the Design of Cold 
Formed Steel Structural Members (using the Appendix B provisions applicable to 
Canada) 

iv. CSA-W47.1-03 - Certification of Companies for Fusion Welding of Steel 
Structures, Canadian Standards Association. 

v. CISC/CPMA 1-73a - Performance Specification for Shop Primer, Canadian 
Institute of Steel Construction. 

vi. CISC/CPMA 2-75 - A Quick-Drying Primer for use on Structural Steel, Canadian 
Institute of Steel Construction. 
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vii. SSPC-SP2, Hand Tool Cleaning, The Society for Protective Coatings 

viii. SSPC-SP6/NACE No. 3, Commercial Blast Cleaning, The Society for Protective 
Coatings 

ix. ASTM D6386, Preparation of Zinc (Hot-Dip Galvanized) Coated Iron and Steel 
Product and Hardware Surfaces for Painting 

.2 Where there are differences between the specifications, drawings, standards, codes or 
acts, the most stringent shall govern. 

1.3 TOLERANCES 

.1 Conform to erection tolerances specified in CAN/CSA-S16.1 Clause 28.7 and as follows: 

.2 Interfacing tolerances may not be compatible with the above. Review and coordinate 
interfacing tolerances so that the various elements come together properly. 

1.4 QUALIFICATIONS 

.1 Be certified under the requirements of Division 1, or Division 2.1 of CSA Standard W47.1. 

1.5 DESIGN 

.1 General 

i. Design connections and the like in accordance with the requirements of CSA 
Standard S16 and the following for the loads shown or implied. 

ii. Design calculations shall be carried out by a professional engineer licensed to 
practice in the Province of Ontario. 

.2 Connections 

i. Use types of shop or field connection shown, or in absence of such indication, 
use most appropriate type of connection. 

ii. Design of connections shall include not only those between columns, beams, 
girders, trusses and braces, but also between such members as spandrel angles 
and beams, hangers, stiffeners, etc., and their supporting members (be they 
steel or concrete). 

iii. Design connections to safely withstand the combined effects of shear, moment 
and torque at applicable design stresses. 

iv. Do not weld galvanized members without the Consultant’s approval. 

v. Design bracing member connections for positive adjustability. 

vi. Design connections that are exposed to weather so that moisture, dirt and the 
like cannot gain entry to the interior of hollow built-up members. 

vii. Design and detail connections so as not to interfere with architectural clearance 
lines or finishes. 
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viii. Where connections between beams and columns and the like result in loss of 
bearing to the metal deck, precast, or the like, design and provide support as 
required. 

ix. Design and provide end bearing connections of inclined members such that the 
bearing plane between them and their supporting members is horizontal. 

x. Design connections that are to be cast into concrete to provide for the maximum 
deviation that can occur in erection and based on the following: 
 Specified steel erection tolerances. 
 Maximum permissible tolerances in the location of inserts cast into concrete 

of plus or minus 15 mm in any direction. 

.3 Bearing Assemblies 

i. The configuration, loads to be transmitted and movements to be permitted are 
shown.  Design the bearings so that they can safely transmit the loads or permit 
the movements noted. 

1.6 SUBMITTALS 

.1 Connection Details, Erection Diagrams, Shop Details, Erection Procedures, Field Work 
Details and Joist Details 

i. Submit connection details, erection diagrams, shop details, erection procedures, 
field work details and joist details for review by the Consultant. 

ii. Do not reproduce the structural drawings to serve as erection or setting drawings 
without the Consultant’s approval. 

.2 Connection Design Details 

i. Connection design details shall be prepared before the preparation of shop 
details and submitted to the Consultant for review that the intent of the design is 
met.  

ii. Connection design details shall bear the signature and stamp of a qualified 
professional engineer licensed to practice in the Province of Ontario 

iii. Connection design details shall provide details of standard and non-standard 
connections and other data necessary for the preparation of shop details. 
Connection design details shall be referenced to the design documents or the 
erection drawings, or both.  

.3 Erection Diagrams 

i. Erection diagrams shall be submitted to the Consultant for review.  

ii. Amongst other items show the following: 
 General arrangement of the structure including all steel load-resisting 

elements essential to the integrity of the completed structure 
 Principal dimensions of the structure 
 Piece marks 
 Sizes of the members 
 Connection details. 
 Bearing details. 
 Holes. 
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 Finishes. 
 Grades of steel. 
 Size and type of bolts and bolt installation requirements 
 Shop and field welds 
 Elevations of column bases 
 All necessary dimensions and details for setting anchor rods 
 Sliding expansion joint bearing pad details, including materials, size and 

thickness of pads, setting out dimensions and load capacity. 
 Required clearances and other details to receive correlative items 
 Any other information necessary for the assembly of the structure 

iii. Show necessary dimensions and details for setting structural steel bearings, 
anchorages, assemblies and the like where they interface with other building 
components. 

iv. Co-ordinate with shop drawings of cast-in-place concrete, masonry, miscel-
laneous metal work, metal deck and other interfacing work. 

.4 Shop Details 

i. Shop details shall be prepared before fabrication and submitted to the Consultant 
for review. 

ii. Shop details shall provide complete information for the fabrication of various 
members and components of the structure, including the required material and 
product standards; the location, type, and size of all mechanical fasteners; bolt 
installation requirements; and welds. 

.5 Erection Procedures 

i. Erection procedures shall be prepared before erection and submitted to the 
Consultant for review.  

ii. Erection procedures shall outline the construction methods, erection sequence, 
temporary bracing requirements, and other engineering details necessary for 
shipping, erecting, and maintaining the stability of the steel frame.  

iii. Drawings and sketches that identify the location of permanent and temporary 
load-resisting elements essential to the integrity of the partially completed 
structure shall supplement erection procedures.  

iv. Submit details of method proposed to apply and verify the magnitude of tension 
to bracing members within the specified tolerances. 

v. Submit procedures proposed when erection is carried out at temperatures greatly 
differing from 20 degrees C. 

.6 Fieldwork Details 

i. Fieldwork details shall be submitted for review by the Consultant whenever 
modifications to the approved structural details are required.  

ii. Fieldwork details shall provide complete information for modifying fabricated 
members in the shop or on the job site. All operations required to modify the 
member shall be shown on the fieldwork details. 

.7 Calculations 
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i. Submit calculations bearing the signature and stamp of a qualified professional 
engineer licensed to practice in the Province of Ontario and such further proof as 
may be necessary to show that non-standard connections and the like conform to 
the requirements set forth herein. 

.8 Substitution 

i. If the Contractor wishes to make substitutions for steel materials or sizes 
indicated, submit proposals with the tender with necessary calculations for review 
of the Consultant. 

.9 Drawings for Inspection Company 

i. Furnish inspection company with a copy of erection diagrams, shop details, 
erection procedures and fieldwork details bearing the Consultant's reviewed 
stamp. 

.10 As-Built Drawings 

i. Mark on one complete set of final drawings any changes, additions or deletions 
that occur during the construction as a result of the Contractor's work, change 
orders or for any other reason. 

.11 Mill Test Reports 

i. Submit copies of mill test reports properly correlated to the materials available to 
the Consultant. 

PART 2: PRODUCTS 

2.1 MATERIALS 

.1 Rolled Wide Flange Sections: Conform to CAN/CSA-G40.21-04350W, unless otherwise 
noted. 

.2 Rolled channels and angles: Conform to CAN/CSA-G40.21-04300W, unless otherwise 
noted. 

.3 Steel plate, bars and rods: Conform to CAN/CSA-G40.21-04300W, unless otherwise 
noted. 

.4 *Hollow Structural Sections: Conform to CAN/CSA-G40.21-04 Grade 350W, Class C. 

.5 Bolts, nuts and washers: ASTM A325 M-00, galvanized when used with galvanized 
material. 

.6 Headed stud: Conform to CSA W59 Appendix H and with a tensile strength of 450 MPa 
and yield strength of 350 MPa. 

.7 Shop paint primer: Type 1 - Water borne: Low VOCs, and not to be manufactured or 
formulated with aromatic solvents, formaldehyde, halogenated solvents, mercury, lead, 
cadmium, hexvalent chromium and their compounds.  Devguard 4020 by ICI Devoe 
Coatings or approved equivalent.  Contractor to verify compatibility of primer with finished 
paint including intumescent paint where applicable. 

.8 Primer for steel to receive Cafco Intumescent coating:  Devguard 4160 structural primer 
by ICI Devoe Coatings or approved equivalent. 
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.9 Reinforced Inorganic Zinc Primer - Catha-coat 302H by ICI Devoe Coatings or approved 
Equivalent 

.10 Alkyl Silicate Inorganic Zinc Coating - Catha-coat 304 by ICI Devoe Coatings or approved 
equivalent. 

.11 Intumescent Coating: Interchar 1120 by ICI Devoe Coatings or approved equivalent. 

.12 Costing of intumescent Coat: top coat with UV protection coating by ICI Devoe coatings 
or approved equivalent. Architect to select colour. 

PART 3: EXECUTION 

3.1 WORKMANSHIP AND FABRICATION 

.1 Conform to CAN/CSA-S16-01 and the following:  

.2 Camber 

i. Provide camber to beams and girders in a manner that will not reduce the safe 
load carrying capacity of the members. 

ii. Unless otherwise noted, provide a nominal camber of 0.002 of the span. 

.3 Provide holes to 15mm in diameter indicted at any time before shop drawings are 
reviewed, as required to permit the attachment of other materials. 

.4 Plates and shelf angles supporting masonry shall be continuous and extend full length of 
masonry openings.  At splices, grind welds smooth where exposed to view.  

.5 Unless noted or required otherwise, provide a minimum 6mm thick cap plate on all HSS 
and other closed column sections. 

.6 Openings 

i. Conform to requirements shown for location, size, reinforcing and cutting of 
openings through structural members. 

ii. Obtain written permission of Consultant prior to field cutting or altering of struc-
tural members not shown on the drawings. 

.7 Galvanized Steel 

i. Detailed and fabricated steel such that it will not trap the galvanizing material. 

ii. Detailed so that welding of galvanized material is not required. 

iii. Provided with vent holes as required.  

iv. Cleaned of all weld slag prior to galvanizing. 

v. Upon completion of erection, touched up with zinc rich primer at all locations 
where galvanizing is damaged. 

3.2 PROTECTION 

.1 Steel ST-2  
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i. This steel type applies to all structural steel concealed from view in the finished 
building and not exposed to weather or high humidity environments including: 

 High roof steel, second floor hidden columns as a minimum. Refer 
architectural drawings for confirmation. 

ii. Clean structural steel in accordance with SSPC SP2, Hand Tool Cleaning 

iii. Within one hour following cleaning, apply one coat of paint conforming to 
CISC/CPMA 1-73a 

.2 Steel ST-3  

i. This steel type applies to all structural steel which is to be encased in spray 
applied fire proofing or concrete including: 

 Areas encompassed by grid lines A to F & 23 to 33: ground floor columns, 
second floor beams, bridge beams as a minimum. Refer architectural 
drawings for confirmation. 

ii. Clean structural steel in accordance with SSPC SP2, Hand Tool Cleaning to 
remove loose mill scale, rust, and other detrimental foreign matter. 

iii. No painting is required for this steel type. 

.3 Steel ST-5  

i. This steel type applies to all interior structural steel which is exposed to view in 
the finished building, whether or not it is to receive a finish coat of paint, and 
designated as “architectural steel” including: 

 Main foyer stairs, second floor columns for bridge and hallway, second floor 
columns along new window glazing as a minimum. Refer architectural 
drawings for confirmation. 

ii. Clean structural steel in accordance with SSPC SP6, Commercial Blast 
Cleaning. 

iii. Within one hour following cleaning, apply one coat of intumescent coating. 

iv. Follow with one coat of UV protectant top coat. 

.4 Steel ST-7  

i. This steel type applies to all structural steel which is exposed to weather or 
moisture in the finished building but is not designated as “architectural” such as 
steel within the cavity of cavity walls, not protected by a vapour barrier including: 

 lintels 

 shelf angles 

 plates, hangers, braces etc. outside the building envelope 

 exterior beams 

 exterior columns 

 connection materials and inserts associated with the above. 
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ii. Fully galvanize, in accordance with CSA Standard G164 to a minimum zinc 
coating of 600 g/m2. 

.5 Except for steel which is to be left uncoated, upon completion of erection, apply primer to 
welds, bolts and at locations where original primer is damaged.  Primer to match the 
primer of the base steel.  For galvanized steel, touch up with zinc rich coating.  

.6 Protect all steel from damage during storage, transportation and erection. 

.7 For steel designated as “architectural” sand areas where the coating has been damaged 
and “feather” into the surrounding field prior to touching up. 

.8 Protect weep holes at base of closed column sections that have base plates, but no cap 
plates. 

.9 During cold weather, protect members from damage due to water freezing in confined 
areas. 

.10 Provide drain holes in closed sections to prevent water build-up during erection. 

3.3 ERECTION 

.1 General 

i. Conform to requirements of CAN/CSA-S16.1 and the following: 

ii. Bracing members and anchor bolts shown are for the finished structure and may 
not be adequate to resist forces present during construction. 

iii. Maintain temporary bracing until completion of entire structure including floor and 
roof decks, slabs, masonry walls and other elements which are part of the wind 
resisting system. 

iv. Carry out erection operations, including installation of any temporary guying and 
shoring required, without loading portions of the existing structure already 
constructed in excess of its safe load carrying capacity. 

v. During erection, forces or reactions in the steel frame members and their connec-
tions may exceed those on which the design is based. 

vi. Determine the magnitude of such forces and reactions and take such measures 
as are necessary to ensure that the safety and stability of the structure is 
maintained until the entire structure, including floor and roof slabs is complete. 

vii. Splices, other than those shown, shall not be permitted in members without the 
Consultant's approval.  If approval is given to permit welded splices, they shall be 
non-destructively tested at no extra cost to the Owner. 

viii. Nuts on ordinary bolts ASTM A307 shall be prevented from working loose by use 
of lock washers, lock nuts, jam nuts, thread burring or other approved methods. 

ix. Report to the Consultant where members cannot be erected within the specified 
tolerances without modification or special procedures.  Take corrective measures 
to the Consultant's approval. 

.2 Bearing on Concrete or masonry 
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i. Set steel bases and bearing assemblies true and level at the proper elevation so 
that upon grouting, they will have full bearing. 

ii. Unless a specific method is shown, leveling devices or steel shimming may be 
used to support bases prior to grouting.  Subsequent to grouting, loosen the 
leveling devices so that all loads pass only through the bases, or remove the 
steel shims so that the resulting voids can be fully grouted. 

iii. Lift grouted bases so that the adequacy of grouting can be examined.  Conform 
with the requirements of the local building by-laws, but in any event, lift at least 
three bases selected by the Consultant.  If defects are found, more bases will 
have to be raised. 

.3 Lintels 

i. Unless a reinforced block or concrete lintel is noted, provide loose steel lintels, as 
shown, over openings and recesses in masonry walls or partitions including 
those for mechanical or electrical services. 

.4 Openings 

i. Conform to the requirements shown for location, size, reinforcing and cutting of 
openings through structural members. 

ii. No openings through structural steel members will be permitted without the 
Consultant's approval. 

.5 New Steel Work to the Existing Building  

i. Before proceeding with any work at the existing building, verify that existing 
members are of the size and in the location indicated on the drawings.  If not, do 
not proceed until the Consultant has given instructions. 

ii. Make site measurements as required to verify dimensions of existing work before 
proceeding with the work.  The Contractor shall be responsible for extra costs 
incurred due to proceeding without verifying site dimensions. 

iii. Adequately shore the existing structure until the permanent structure shown is 
installed, to ensure that no movements or damage occurs. 

3.4 EXPOSED STEEL 

.1 General 

i. The following applies to all steel which is left exposed to view in the completed 
building, 

.2 Fabrication 

i. All exposed edges of plates shall be universal mill or guided flame cut. Exposed 
cut edges of beam flanges shall be guided flame cut. Cut surfaces shall be equal 
in smoothness to a mill finish. 

ii. Where bolted connections are shown, ensure that connections are neatly 
arranged with tight joints. 
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iii. Remove mill marks, identification and surface imperfections by grinding smooth 
and flush with adjacent surfaces. 

.3 Welding 

i. Continuously weld joints exposed to view. 

ii. Grind smooth all welds that are within the reach of the public. 

.4 Galvanizing 

i. Ensure that the galvanizing process leaves a smooth and uniform surface. 

ii. During galvanizing, use procedures to ensure that members do not deform 
excessively. 

.5 Do not use marking paint, crayons or other marking materials on exposed surfaces. 

3.5 ARCHITECTURALLY EXPOSED STRUCTURAL STEEL (AESS) 

.1 General 

i. Architecturally exposed steel (AESS) is all steel which is left exposed to view in 
the completed building.  

ii. This section applies to any structural steel members noted on the contract 
drawings as AESS. All AESS members must also be identified by their Category. 

iii. This section pertains to the appearance, surface preparation and integration of 
AESS. Refer to the preceding sections for all technical requirements. 

.2 Submittals 

i. Shop Drawings detailing fabrication of AESS components: 

 Provide erection drawings clearly indicating which members are considered 
as AESS members and their Category 

 Include details that clearly identify all of the requirements listed in 
subsections .5 “Fabrication” and .9 “Erection” of this section. Provide 
connections for AESS consistent with concepts, if shown on the 
Structural Design Documents 

 Indicate welds by standard CWB symbols, distinguishing between shop and 
field welds, and show size, length and type of each weld. Identify 
grinding, finish and profile of welds as defined herein 

 Indicate type, finish of bolts. Indicate which side of the connection bolt heads 
should be placed 

 Indicate any special tolerances and erection requirements. 

.3 Quality Assurance 

i. Fabricator Qualifications: In addition to those qualifications listed in other 
subsections of Division 5 “Structural Steel” Section, engage a firm competent in 
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fabricating AESS similar to that indicated for this Project with sufficient production 
capacity to fabricate the AESS elements 

ii. Erector Qualifications: In addition to those qualifications listed in other 
Subsections of Division 5 “Structural Steel” Section, engage a competent Erector 
who has completed comparable AESS work. 

iii. Comply with applicable provisions of the following specifications and documents: 

 CISC Code of Standard Practice, latest edition 

iv. Visual Samples when specified may include any of the following: 

 3-D Rendering of specified element; 

.4 Delivery, Storage, and Handling 

i. Ensure that all items are properly prepared, handled and/or packaged for storage 
and shipping to prevent damage to product. 

ii. Erect finished pieces using softened slings or other methods such that they are 
not damaged. Provide padding as required to protect while rigging and aligning 
member’s frames. Weld tabs for temporary bracing and safety cabling only at 
points concealed from view in the completed structure or where approved by the 
architect.  

.5 Fabrication 

i. For the special fabrication characteristics, see Table 1 – AESS Category Matrix. 

ii. Fabricate and assemble AESS in the shop to the greatest extent possible. Locate 
field joints in AESS assemblies at concealed locations or as approved by the 
Architect. 

iii. Fabricate AESS with surface quality consistent with AESS Category and visual 
samples, if applicable. 

iv. Perform fabrication with special care and necessary straightening to maintain the 
condition of the material as described herein. 

v. Show clearly the required fabrication tolerances on shop drawings. Show the 
required tolerances for setting embedded items on erection drawings. 

vi. Make copes, mitres and butt cuts in surfaces exposed to view within the closest 
possible tolerances consistent with structural shop equipment and practice. Plan 
erection sequence so that these tolerances can be maintained. 

vii. Where the fit-up of adjacent members is such that permissible tolerances 
specified above may result in any unsightly joint, take special care to obtain a 
visual plane on the exposed surfaces. If both surfaces are exposed, detail joints 
in such a way as to minimize these unavoidable variations. 

viii. All exposed edges of plates shall be universal mill or guided flame cut. Exposed 
cut edges of beam flanges shall be guided flame cut. Cut surfaces shall be equal 
in smoothness to a mill finish. 
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ix. Where bolted connections are shown, ensure that connections are neatly 
arranged with tight joints. 

.6 Shop Connections 

i. Bolted Connections: Make in accordance with Section 05 12 00 . Provide bolt 
type and finish as specified and place bolt heads as indicated on the approved 
shop drawings. 

ii. Welded Connections: Comply with CSA W59-03 and Section 05 12 00 . 
Appearance and quality of welds shall be consistent with the category and visual 
samples if applicable. Assemble and weld built-up sections by methods that will 
maintain alignment of members to the tolerance of this subsection. 

.7 Field Connections 

i. Bolted Connections: Make in accordance with this section. Provide bolt type and 
finish as specified and place bolt heads as indicated on the approved shop 
drawings. 

ii. Welded Connections: Comply with CSA W59-03 and Section 05 12 00 . 
Appearance and quality of welds shall be consistent with the Category and visual 
samples if applicable. Assemble and weld built-up sections by methods that will 
maintain alignment of members to the tolerance of this Subsection. 

 Assemble and weld built-up sections by methods that will maintain alignment 
of axes. Verify that weld sizes, fabrication sequence, and equipment 
used for AESS will limit distortions to allowable tolerances. 

.8 Welding 

i. Form and weld all joints exposed to weather to exclude water by the use of "seal" 
welds. 

ii. Exposed welds, except f filler welds and concealed welds, where clearances or fit 
of other items may so necessitate, shall be ground smooth and otherwise 
finished flush and even with adjacent surfaces. Grinding is not required for well 
formed fillet welds. 

iii. Grind bevel welds smooth, forming neat, well-made corners. 

.9 Erection 

i. Set AESS accurately in locations and to elevations indicated, and according to 
CSA S16-01. 

ii. In addition to the special care used to handle and erect AESS, employ the proper 
erection techniques to meet the requirements of the specified AESS Category: 

 AESS Erection tolerances: Erection tolerances shall meet the requirements 
of standard frame tolerances for structural steel per CSA S16-01, unless 
noted otherwise. 

 Bolt Head Placement: All bolt heads shall be placed as indicated on the 
structural design. Where not noted, the bolt heads in a given connection 
shall be placed to one side 
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 Removal of field connection aids: Run-out tabs, erection bolts and other steel 
members added to connections to allow for alignment, fit-up and welding 
in the field shall be removed from the structure. Welds at run-out tabs 
shall be removed to match adjacent surfaces and ground smooth. Holes 
for erection bolts shall be plug welded and ground smooth where 
specified; 

 Filling of connection access holes: Filling shall be executed with proper 
procedures to match architectural profile, where specified; 

 Field Welding: Weld profile, quality, and finish shall be consistent with 
Category and visual samples, if applicable, approved prior to fabrication. 

.10 Painting 

i. After inspection and before leaving the shop, clean all steel work exposed in the 
finished work by grit-blasting of all mill scale, rust, weld slag or flux deposit, oil, 
dirt and other foreign matter, to a "Commercial Bright" finish. 

ii. Remove mill marks, identification and surface imperfections by grinding smooth 
and flush with adjacent surfaces. 

iii. Immediately after cleaning, apply a shop coat paint to all steel work, except as 
follows, to dry surfaces by spray, to a minimum dry film thickness of 2 mils. Allow 
to dry in dust free areas. 

iv. Do not paint metal items that are to be encased in concrete and surfaces that are 
to have concrete placed against them. 

v. Apply 1 additional shop coat of paint as specified to parts of shop coated steel 
surfaces that will be inaccessible after erection. 

vi. Clean surfaces within 50 mm of any field weld location of materials that would 
prevent proper welding or produce objectionable fumes while welding is being 
done. 

vii. After erection and immediately after grinding welds, etc. touch up and paint with 
1 coat of same paint as shop coat, all damaged and abraded spots, including any 
unpainted areas. Completely remove anti-spatter coating, if used before field 
touch-up painting. 

.11 Galvanizing 

i. Ensure that the galvanizing process leaves a smooth and uniform surface. 

ii. During galvanizing, use procedures to ensure that members do not deform 
excessively. 

.12 Rusted  Steel 

i. Where indicated, treat exposed faces of the structural steel to obtain a rusty 
brown appearance 

ii. The appearance shall conform to the colour and texture of samples available for 
inspection at the office of the Consultant.  In addition to these samples, colour 
photographs may be obtained on request from the Consultant. 
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iii. Shot blast the exposed faces of the steel to be of rusty appearance to remove 
the major mill scale, but leaving about 10% of the mill scale on the surfaces. 

iv. In order to accelerate the rusting process, the following method is suggested: 
 Spray surfaces with saltwater as many times as required after fabrication. 
 Thoroughly wash down the salt before application of the final protective 

coating specified. 

v. No erection markings are permitted on the exposed faces.  Use tags for 
markings. 

vi. Take care to avoid soiling of the exposed faces with foot prints, tire marks, oil 
patches, etc. which when wiped off may leave patches of a different colour on the 
exposed surfaces. 

vii. Provide suitable protection to all work adjacent to or below steel framing with 
rusty surfaces to prevent staining of other exposed construction. Make good any 
stained surfaces to the Consultant's approval. 

.13 Architectural Review 

i. The Architect shall review the AESS steel in place and determine acceptability 
based on the Category and visual samples (if applicable). The Fabricator/Erector 
will advise the consultant the schedule of the AESS work. 

.14 Adjusting and cleaning 

i. Provide suitable protection to all work adjacent to or below steel framing with 
rusty surfaces to prevent staining of other exposed construction. Make good any 
stained surfaces to the Consultant's approval. 

ii. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas 
and repair galvanizing to comply with ASTM A780. 

.15 Protection 

i. Prevent staining of architecturally exposed steel by concrete, mortar, plaster, oils, 
paints or other foreign substances. 

ii. Do not use marking paint, crayons or other marking materials on exposed 
surfaces. 
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Table 1 – AESS Category Matrix 
 

Notes 
1.1  Prior to blast cleaning, any deposits of grease or oil are to be removed by solvent cleaning, 

SSPC-SP 1. 
1.2  Rough surfaces are to be deburred and ground smooth. Sharp edges resulting from flame cutting, 

grinding and especially shearing are to be softened. 
1.3  Intermittent welds are made continuous, either with additional welding, caulking or body filler. For 

corrosive environments, all joints should be seal welded. Seams of hollow structural sections 
shall be acceptable as produced. 

1.4  All bolt heads in connections shall be on the same side, as specified, and consistent from one 
connection to another. 

1.5  Weld spatter, slivers, surface discontinuities are to be removed. Weld projection up to 2 mm is 
acceptable for butt and plug welded joints. 

Category 
 
 
 
Characteristics 

AESS C 
Custom 
Elements 

AESS 4 
Showcase 
Elements 

AESS 3  
Feature 
Elements 
 
Viewed 
at a 
Distance 
≤ 6 m 

AESS 2 
Feature 
Elements 
 
Viewed 
at a 
Distance 
> 6 m 

AESS 1 
Basic 
Elements 

SSS 
Standard 
Structural 
Steel 
 
CSA S16 

1.1 Surface Preparation to 
SSPC-SP 6 

 X X X X 

 

1.2 Sharp Edges ground 
smooth 

 X X X X 

1.3 Continuous weld 
appearance 

 X X X X 

1.4 Standard Structural bolts  X X X X 

1.5 Weld spatters removed  X X X X 

2.1 Visual Samples     

 

2.2 One-half standard 
fabrication tolerances 

 X X X 

2.3 Fabrication marks not 
apparent 

 X X X 

2.4 Welds uniform and smooth  X X X 

3.1 Mill marks removed  X X 

 

3.2 Butt and plug welds 
ground smooth and filled 

 X X 

3.3 HSS weld seam oriented 
for reduced visibility 

 X X 

3.4 Cross sectional abutting 
surface aligned 

 X X 

3.5 Joint gap tolerances 
minimized 

 X X 

3.6 All welded connections    

4.1 HSS seam not apparent  X  

4.2 Welds contoured   X 

4.3 Surfaces filled and sanded  X 

4.4 Weld show-through 
minimized 

 X 

C.1    

C.2   

C.3   

C.4   

C.5   
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2.1  Visual samples are either a 3-D rendering, a physical sample, a first off inspection, a scaled 
mock-up or a full-scale mock-up, as specified in Contract Documents. 

2.2  These tolerances are required to be one-half of those of standard structural steel as specified in 
CSA S16. 

2.3  Members marked with specific numbers during the fabrication and erection processes are not to 
be visible. 

3.1  All mill marks are not to be visible in the finished product. 
3.2  Caulking or body filler is acceptable. 
3.3  Seams shall be oriented away from view or as indicated in the Contract Documents. 
3.4  The matching of abutting cross-sections shall be required. 
3.5  This characteristic is similar to 2.2 above. A clear distance between abutting members of 3 mm is 

required. 
3.6  Hidden bolts may be considered. 
4.1  HSS seams shall be treated so they are not apparent. 
4.2  In addition to a contoured and blended appearance, welded transitions between members are 

also required to be contoured and blended. 
4.3  The steel surface imperfections should be filled and sanded. 
4.4  The backface of the welded element caused by the welding process can be minimized by hand 

grinding the backside of the weld. The degree of weld-through is a function of weld size and 
material. 

END OF SECTION 05 12 00  
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PART 1: GENERAL 

1.1 GENERAL REQUIREMENTS 

.1 Provide all material and labour required for the completion of the Contract.  Breakdown of 
Work by Section is for guidance only and is not necessarily complete. 

.2 Work Furnished and Installed: 

i. Helical Piers 

.3 Related Work Specified Elsewhere  

i. Structural Steel, Section 05 12 00 . 

1.2 STANDARDS, CODES AND ACTS  

.1 Conform with the Ontario Building Code 2006 under Ontario Regulation 350/06 and any 
applicable acts of any authority having jurisdiction and the following: 

i. CSA Standards A23.1-04 - Concrete Materials and Methods of Concrete 
Construction, Canadian Standards Association. 

ii. CAN/CSA-G30.18-M92 - Billet-Steel Bars for Concrete Reinforcement, Canadian 
Standards Association. 

iii. CSA-G40.20-M98 - General Requirements for Rolled or Welded Structural 
Quality Steel, Canadian Standards Association. 

iv. CSA-G40.21-04 - Standard Quality Steel, Canadian Standards Association. 

.2 Where there are differences between the specifications, drawings, codes, standards or 
acts, the most stringent shall govern. 

1.3 TOLERANCES  

.1 Install piles within the following tolerances:   

i. Out of plumb - 2 degrees variation from design alignment.. 

ii. Location at cut-off - maximum 75 mm from position shown on plan. 

iii. Cut-off elevation - maximum 25 mm from elevation shown. 

iv. Material sizes shall not be less than the sizes specified.  

.2 These tolerances are acceptable with regard to structural requirements.  Interfacing 
tolerances may not be compatible with the above.  Review and coordinate interfacing 
tolerances so that the various elements come together properly. 

1.4 QUALIFICATIONS AND CERTIFICATION 

.1 The organization and personnel undertaking the design and installation of the helical pier 
foundation system shall be: 
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i. Trained and experienced in the proper methods for the design and installation of 
helical screw piles. 

ii. Experienced in performing work on similar projects to that required for this 
project. 

iii. Certified by the manufacturer of the helical pier foundation system. 

.2 Provide written evidence of experience and certification to the Consultant. Provide names 
of on-site personnel materially involved with the work. 

1.5 QUALITY ASSURANCE  

.1 All HSP shall be installed in the presence of a designated representative of the Owner 
unless said representative informs the Contractor otherwise.  The designated 
representative shall have the right of access to any and all field installation records and 
test reports. 

1.6 GEOTECHNICAL INVESTIGATION  

.1 Soils investigation(s) of the site has been made by EXP Services Ltd. in their report 
number SUD-000146596-AG.  Their report dated April 17, 2017 is available from the 
Consultant.  Read this report, visit the site and thoroughly familiarize yourself with surface 
and subsurface conditions. 

.2 This information is given solely as a guide.  No responsibility is accepted by the Owner or 
Consultant for its correctness nor shall its accuracy affect the provisions of the Contract. 

1.7 DESIGN OF PILES  

.1 The drawings indicate: 

i. Assumed pile layout. 

ii. Design loads for piles. 

iii. Assumed details of interface between piles and the supported structure. 

.2 Design pile system with a configuration and safe capacity in accordance with the 
assumptions and loads indicated in accordance with the manufacturer’s 
recommendations and the findings and recommendations in the geotechnical report.  

.3 Design bearing plates or other connections between the piles to transmit the factored 
loads shown or implied by the drawings. Bearing assemblies shall ensure that the 
maximum bearing stresses in CAN/CSA A23.3 are not exceeded.  

.4 Design shall be done by a Professional Engineer Licensed to practice in the Province of 
Ontario 

1.8 ALTERNATIVE PROPOSALS  

.1 If the Contractor wishes to provide an alternative pile type or vary number and/or location 
of the piles, he shall provide the Consultant with a complete proposal, including 
calculations for review. 
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.2 Any variation to pile caps or grade beams required thereby shall be designed and 
provided by the Contractor at Contractor's expense and the design shall be submitted to 
the Consultant for approval along with the information noted above.  

.3 Alternative pile types will not necessarily be approved by the Consultant.  

.4 The Contractor shall state in tender the type of pile upon which his tender is based.  

.5 The cost of reviewing the proposed alternate will be billed directly to the subcontractor on 
an hourly basis.  

1.9 SUBMITTALS  

.1 Erection and Fabrication Drawings  

i. Submit erection and fabrication drawings for review by the Consultant.  

ii. The structural drawings shall not be reproduced, in whole or in part, for use as 
erection and fabrication drawings without the Consultant’s approval. 

iii. Amongst other items, show the following:  

 Fully dimensioned layout of piles; 

 Cut-off elevations;  

 Assumed founding elevations;  

 Design load of each pile and installation criteria;  

 Pile type, materials and sizes of all components. 

 Splice and tip details.  

Bearing plate and other connection details between pile and building 
structure 

iv. In advance of construction, provide complete installation procedures for the 
Consultant's review.  

v. All submittals shall be stamped and signed by the Licensed Professional 
Engineer responsible for its design. 

.2 Certificates  

i. Provide certification from an approved Independent Inspection and Testing 
Company that materials used for the piling work meet, as a minimum, the values 
stated in the pile design calculations reviewed by the Consultant.  The cost of 
certification of materials shall be borne by the Contractor.  

PART 2: PRODUCTS 

2.1 MATERIALS  

.1 Pile System shall be one of the following: 
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i. Chance Helical Piers as manufactured by AB Chance Company, a subsidiary of 
Hubbell Power Systems. 

ii. Round Shaft Helical Piers as manufactured by Pier Tech Systems. 

iii. Techno Metal Posts as manufactured by Techno Pieux Thetford Mines Inc. 

iv. Helical Pipe Piles, as manufactured by Geosolv Canada. 

v. Helical Torque Anchors, as supplied by Earth Contact Products (E.C.P.). 

.2 Notwithstanding the above, the pile system shall be recognized and approved by the 
CCMC 

.3 Conform to the manufacturer’s recommendations. 

.4 Hot dip galvanizing: Galvanize all steel to CAN/CSA G164-M92 (R1998), minimum zinc 
coating of 600 g/m2. 

.5 Steel Piles, including Splices, Shoes and Caps:  Conform to CSA Standard 
G40.20/G40.21; Grade 300W.  

PART 3: EXECUTION 

3.1 LAYOUT  

.1 Lines and levels shall be supplied by the Contractor.  Check the lines and levels supplied 
and after checking, this Sub-Contractor shall be responsible for their correctness and for 
their correct observance.  Responsibility for the correctness of reference lines and 
benchmarks shall rest with the Contractor.  

.2 From the reference lines and benchmarks established for this contract, locate each pile 
and establish its elevation in order to complete the piling to the lines and levels shown on 
the drawings and to the specified tolerances.  

.3 Commencement of installation of each pile shall be construed as acceptance of the line 
and level supplied. 

3.2 LOAD TESTS 

.1 General  

i. Perform load tests on at least 2 piles of each type or as otherwise required to 
confirm the capacity of the piles. 

 Where piles are driven into dissimilar bearing materials, provide tests for 
each type of bearing material.  

ii. The first load test shall be performed in order to prove the theoretical pile design 
capacity by testing one of the first six piles installed.  The piles to be tested will 
be chosen by the Consultant.  

iii. If the test pile does not meet the stipulated design capacity, install piles with a 
suitably higher torque (or deeper penetration) or use a lower pile design capacity 
and thereby increase the number of piles or employ such other alternatives such 
that the design loads will be safely supported by the pile system.  Any additional 
costs to grade beams and/or pile caps and redesign of same, shall be the 
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STRUCTURAL ADDENDUM - S02                                                                         17-1079 

PTA No.: S02 
Date: June 5, 2017 

To: Bortolotto 
533 College St., Suite 401 
Toronto, ON M6G 1A 
Attn: Brian Muthaliff 

  
Re: 387 Balsam St. N., Timmins, ON 

Pope Francis Elementary School Renovations/Additions 
  

The following instruction is a clarification of the Structural Contract Documents.  Should the Contractor hold that these instructions 
involve a change in the contract intent or amount, the Contractor shall notify the Architect in writing and shall not proceed with any 
work until directed by a change order or field order. 

 
Drawings Issued 

Drawing No. Drawing Title Revision Date 

S2.1 Foundation Plan 5 June 5, 2017 

S2.2 Second Floor Framing Plan 5 June 5, 2017 

S2.3 Roof Framing Plan 5 June 5, 2017 

S4.1 Sections and Details 5 June 5, 2017 

S4.2 Sections and Details 5 June 5, 2017 

S4.3 Sections and Details 5 June 5, 2017 

 
Description of Work 
 
S2.1 – Foundation Plan: 
  
1. 1/S2.1: revise plans as shown bubbled. 
 
S2.2 – Second Floor Framing Plan: 
  
1. 1/S2.2: revise plans as shown bubbled. 
 
S2.3 – Roof Framing Plan: 
  
1. 1/S2.3: revise plans as shown bubbled. Please note that the bubbles from SA No. S1 not shown correctly. We 

have included the bubbles from SA No. S1 in this issue. 
 
S4.1 – Sections and Details: 
  
1. 9/S4.1: revise section as shown bubbled. 
2. 10/S4.1: revise section as shown bubbled. 
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17-1079 

Page 2 of 2 

S4.2 – Sections and Details: 
  
1. 2/S4.2: revise section as shown bubbled. 
2. 4/S4.2: revise section as shown bubbled. 
 
S4.3 – Sections and Details: 
  
1. 2/S4.3: revise section as shown bubbled. 
2. 4/S4.3: revise section as shown bubbled. 
 

END OF SA-S02 
 
 
Regards, 
Engineering Link Incorporated 
 
 
 
Per:  Craig Nicoletti, P.Eng. 

 Associate 
B: 416-599-5465 x128 
E: Craig.Nicoletti@englink.ca  

 
To: Brian Muthaliff  brian@bortolotto.com   
Cc: Alex Horber  alex@bortolotto.com 

mailto:Craig.Nicoletti@englink.ca
mailto:brian@bortolotto.com
mailto:alex@bortolotto.com
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responsibility of the Contractor.  After the design capacity of piles has been 
proven and as pile driving proceeds, the Consultant will select the second pile to 
be tested.  

iv. If a pile load test is not successful, carry out one or more additional load tests 
until the test is successful.  Additional load tests required due to test failure shall 
be at the Contractor's expense.  

.2 Acceptance Criteria  

i. Acceptance criteria shall be as agreed with the geotechnical engineer.  As a 
minimum, should results of any test pile show net settlement in excess of 0.25 
mm per tonne of test load, a further test shall be carried out by reloading the pile 
gradually to a test load which will produce a maximum net settlement not in 
excess 0.25 mm per tonne of test load.   

ii. The allowable working load of the type of pile involved shall then be established 
at ½ the last test load and additional piles shall be installed at the Contractor's 
cost as directed by the Consultant wherever required to make up for the reduced 
allowable working load.  

3.3 INSTALLATION  

.1 General  

i. Install piles to safely develop the design loads shown. 

ii. Conform to the manufacturer’s recommendations.  

iii. Install all piles to at least the same criteria as that determined as being sufficient 
to develop the design load on the test pile.  

iv. Install individual piles in pile clusters in such a way as to minimize the generation 
of increased driving resistance by compaction and displacement of the soil.  

v. At the termination of installation of each pile, take readings of the elevation of the 
top of the pile.  On the completion of all piling in a cluster or nearby clusters, take 
elevation readings again to determine whether any heaving has occurred.  If 
heaving has occurred, re-install the pile to the proper resistance or proceed as 
the Consultant directs.  

vi. The Contractor shall be responsible for additional cost of pile caps or grade 
beams arising out of misplaced piles which the Consultant may accept as load 
carrying.  

vii. Note the location of piles close to adjacent existing construction.  Use equipment, 
which can install the piles in these locations without damaging the existing 
construction.  

.2 Obstructions  

i. As indicated on the soil investigation report, the till contains a certain percentage 
of boulders.  The Contractor shall remove these boulders or drill through them in 
order to install the piles.  

ii. In a case where an obstruction is encountered above the bearing stratum, an 
attempt shall be made to drive through such obstruction.  
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iii. If the Consultant is satisfied that a pile cannot be installed to the required criteria 
because of obstructions and if the Consultant is not satisfied that the specified 
capacity has been obtained, the pile may be abandoned at the Consultant's 
discretion and shall be paid for as a contract pile.   

iv. Quote a price for each complete additional pile.  This price shall form the basis 
for extras should it be found necessary to add piles because of obstructions 
encountered.  

3.4 FIELD RECORDS  

.1 Keep a record covering each pile installed.  The record shall be jointly certified by the 
Contractor and the inspection company.  

.2 Records shall indicate the following:  

i. Pile number and identification as to location;  

ii. Tip elevation, cut - off elevation and length of pile, as installed;  

iii. Final torque or other installation criteria.;  

iv. Elevation readings of butt end at completion of installation and subsequent to 
installing adjacent piles.  A record of re-installation, if necessary;  

v. Record of pile plumbness, position relative to designated position and verification 
that these are within tolerable limits; 

vi. Remarks concerning unusual driving conditions, obstructions, damage to piles 
caused by driving or other similar data 

     END OF SECTION 31 62 00   
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STRUCTURAL ADDENDUM - S03                                                                         17-1079 

PTA No.: S03 
Date: June 8, 2017 

To: Bortolotto 
533 College St., Suite 401 
Toronto, ON M6G 1A 
Attn: Brian Muthaliff 

  
Re: 387 Balsam St. N., Timmins, ON 

Pope Francis Elementary School Renovations/Additions 
  

The following instruction is a clarification of the Structural Contract Documents.  Should the Contractor hold that these instructions 
involve a change in the contract intent or amount, the Contractor shall notify the Architect in writing and shall not proceed with any 
work until directed by a change order or field order. 

 
Drawings Issued 

Drawing No. Drawing Title Revision Date 

    

 
Description of Work 
 
S1.1 – General Notes: 
  
1. Revise the following sections of the General Notes: 

a. 2.0 Foundations 
i. 2.2: delete line. 

ii. 2.3: Add note: “All piles, including helical screw piles, are to be end bearing.” 
b. 5.0 Lateral Loads on Structural Frame 

i. 5.1.1.v) Wind Loads 
1. North-south direction: 155 kN 
2. East-west direction: 155 kN 

ii. 5.1.2.vi) Seismic Loads 
1. North-south direction: 1250 kN 
2. East-west direction: 1250 kN 

iii. 5.1.2.vii) Add “Seismic Hazard Index: IeFaSa(0.2) = 1.3 x 2.1 x 0.140 = 0.382. 
 
S2.1 – Foundation Plan: 
  
1. 1/S2.1: revise plans as per the following: 

a. SW1: revise to include the following line “refer to architectural drawings for stud wall locations, 
typ.” 

b. Front entry frost slab to be an S2 slab. 
c. Front lobby area: existing ground floor is framed as follows: 64 concrete on 38 metal deck on 12” 

open web steel joists. 
d. 1C5: revise to include 4 anchor bolts per column. 
e. Revise section mark A/S5.2 to be A/S5.1. 
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17-1079 
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f. Revise section mark B/S5.2 to be B/S5.1. 
g. 1C2: revise u/s of baseplate to be between -150 to -250. 

 
S2.2 – Second Floor Framing Plan: 
  
1. 1/S2.2: revise plans as per the following: 

a. 2B10: connect for Vf = 125 kN. 
b. 2C3: connection for Mf = 40 kN-m at the base. 
c. Similar to 1/S2.1, add elevation marks A/S5.1, B/S5.1, C/S5.1 & A/S5.2. 
d. Revise RSC1 to be 2S1. “2S1: 300 concrete slab reinforced with 15M @ 300 top & bottom, each 

way. Lap bottom bars over beams/walls; lap top bars at midspan.” 
 
S2.3 – Roof Framing Plan: 
  
2. 1/S2.3: revise plans as per the following: 

a. Similar to 1/S2.1, add elevation marks A/S5.1, B/S5.1, C/S5.1 & A/S5.2. 
b. Refer to architectural drawings for top of high roof steel beams. 
c. 2C3: connection for Mf = 60 kN-m at the top to LRB3 beams. 

 
S4.1 – Sections and Details: 
  
1. 1/S4.1: add the following notes: “provide horizontal continuous bond beam reinforced with 1-15M at bottom 

of walls, typical.” 
2. 2/S4.1: similar to 1/S4.1. 
3. 13/S4.1: revise drawings to show new metal deck where the existing metal deck is to be removed in order to 

install the helical screw piles. 
4. 14/S4.1: similar to 13/S4.1. 
5. 16/S4.1: similar to 13/S4.1. 
 
S4.2 – Sections and Details: 
  
1. 1/S4.2: add the following notes: “provide horizontal continuous bond beam reinforced with 1-15M at bottom 

of walls, typical.” 
2. 2/S4.2: similar to 1/S4.2. 
3. 3/S4.2: similar to 1/S4.2. 
4. 5/S4.2: similar to 1/S4.2. 
5. 6/S4.2: similar to 1/S4.2. 
 

END OF SA-S03 
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Regards, 
Engineering Link Incorporated 
 
 
 
Per:  Craig Nicoletti, P.Eng. 

 Associate 
B: 416-599-5465 x128 
E: Craig.Nicoletti@englink.ca  

 
To: Brian Muthaliff  brian@bortolotto.com   
Cc: Alex Horber  alex@bortolotto.com 

mailto:Craig.Nicoletti@englink.ca
mailto:brian@bortolotto.com
mailto:alex@bortolotto.com
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Legal Notification 

This report was prepared by exp Services Inc. for the account of the Northeastern Catholic District School Board, 
c/o Bortolotto Architects. 
 
Any use which a third party makes of this report, or any reliance on or decisions to be made based on it, are the 
responsibility of such third parties.  Exp Services Inc. accepts no responsibility for damages, if any, suffered by any 
third party as a result of decisions made or actions based on this project
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Further to our proposal 17-010-GP, dated February 10, 2017, your written authorization to proceed, and subsequent 
scope modification approvals, exp Services Inc. (exp) has completed the field investigation and geotechnical 
engineering evaluation for the above noted project. Our comments and recommendations, based on the results of 
the field investigation and our understanding of the project scope, are provided in this report.  

1 Introduction 

It is understood by exp that the Northeastern Catholic District School Board (NCDSB) is proposing to construct a 
new building addition adjacent to the existing St. Paul School located at 387 Balsam Street in Timmins, Ontario.  The 
school is to be renamed Pope Francis Elementary School after renovations to the existing school and the building of 
a new addition located to the northwest of the existing school.  The school yard site is located to the north of 9th 
Avenue between Balsam Street on the east and Birch Street to the west.  The proposed addition is to consist of a 
two storey, 592.0 m2 building along with a 92.0 m2 Atrium connecting the new building with the existing single storey 
section.  A new parking area with 43 parking spots is to be constructed on undeveloped land directly to the north of 
the existing school.  To assist with the design of the new buildings and parking lot, exp has completed a 
geotechnical investigation with the results of the investigation and design recommendations included within this 
report.  The proposed building footprint and parking area are shown on Dwg. No. A-1, included in Appendix A. 

2 Field Investigation 

The field investigation for this project consisted of the advancement of a total of eight (8) sampled boreholes, 
designated as BH-1 to BH-8, inclusive.  The boreholes were advanced on March 14th to 16th, 2017 and were located 
in the field by an exp representative based on a proposed site and borehole location plan prepared by Engineering 
Link Incorporated. The borehole locations are shown on Dwg. No. A-1, included in Appendix A. The advancement of 
the boreholes was supervised on a full time basis by exp’s geotechnical representative.  

The sampled boreholes were advanced using 200 mm diameter Hollow Stem Augers (HSA) to depths of 2.1 m for 
the 4 boreholes in the proposed parking area (BH-5 to BH-8) and to depths ranging from 6.7 m to 14.0 m for the 4 
boreholes located at the four corners of the proposed building (BH-1 to BH-4).  The results of the boreholes are 
shown on the attached borehole logs (Figures B-2 to B-9 in Appendix B). Soil samples were obtained using a 51 mm 
(2 inch) outside diameter split spoon sampler in conjunction with Standard Penetration Tests (ASTM D1586), at 
depths noted on the attached borehole logs in Appendix B. The Standard Penetration Test (SPT) “N” values were 
recorded and used to provide an assessment of the in-situ compactness condition and inferred consistency of the 
overburden soils.  Field shear vane tests were also carried out at intervals between sample locations.  It was 
originally intended to advance the 4 boreholes at the building corners to depths of approximately 6.1 m, as described 
in our proposal.  However, after completing the first borehole (BH-1) to 6.7 m depth and encountering significant 
depths of very soft silty clay, our field technician was advised by this office to continue the borehole by driving a 
dynamic cone through the soft material to determine the extent of the soft material and the depth to competent 
material.  The dynamic cone was terminated upon refusal at a depth of approximately 11.9 m.  At this point, 
Bortolotto and Mr. David Horton of the NCDSB was advised of the poor soil conditions encountered and it was 
recommended that the subsequent 3 boreholes be extended to refusal depth and that at least one borehole be core 
drilled at refusal depth to confirm the presence of bedrock or very dense till material.  The additional work was 
agreed to by Mr. Horton. 

Boreholes BH-2, BH-3 and BH-4 were completed to depths of 9.1 m, 9.0 m, and 10.7 m, respectively, and were 
terminated upon encountering refusal to sampling or to advancement of the dynamic cone.  Borehole BH-4 was 
continued beyond refusal depth for an additional 3.3 m by rock coring in NQ core size through weathered bedrock.  

The groundwater level was measured within the open boreholes prior to backfilling. The boreholes were then 
backfilled with auger cuttings and sealed with Bentonite upon completion.  Borehole BH-3 was fitted with a 50 
mm (2”) diameter plastic standpipe with a well screen to enable longer term groundwater level 
measurements. 
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The retained samples were logged in the field and then carefully packaged and transported to our Sudbury 
laboratory for detailed examination and testing. 

The borehole locations and local elevations were surveyed in the field using both a hand held GPS unit and an 
engineering survey level.  The borehole elevations are referenced to the elevation of the existing school floor slab, 
which was assigned a local elevation of 100.00 m.  The survey information should be considered accurate only to the 
degree implied by the method used. 

3 Laboratory Testing 

A laboratory testing program was performed on representative soil samples and consisted of moisture content 
determinations on all samples, two (2) grain size analyses, and one (1) Atterberg Limits test. The laboratory moisture 
content and Atterberg Limits test results are provided on the attached borehole logs in Appendix B.  The results of 
the grain size analysis and the Atterberg Limits test results are shown graphically on Figures C-1 and C-2, 
respectively, in Appendix C. 
 
In addition to geotechnical test parameters, selected samples were also submitted to an accredited laboratory for 
Corrosivity Testing, O.Reg. 558 and O.Reg. 153 for metals and inorganics.    The test results will be submitted under 
separate cover. 

4 Subsurface Conditions 

Details of the soils encountered during the field investigation are summarized on the attached borehole logs in 
Appendix B.  The logs include textural descriptions of the subsoils encountered and indicate the soil boundaries 
inferred from non-continuous sampling and observations during the field investigation. These boundaries reflect 
approximate transition zones for the purposes of geotechnical design and should not be interpreted as exact planes 
of geological change. When reading this report, the explanatory notes and definitions provided in Figures B-1A and 
B-1B in Appendix B should be referenced. 
 
In general, the boreholes advanced at the site encountered a surficial layer of generally granular fill overlying a 
deposit of stiff to firm, brown silty clay overlying a very soft, dark grey silty clay deposit.  One borehole (BH-3) 
encountered layers of silt, silty sand, and gravelly sand beneath the very soft silty clay layer.  A deposit of clayey silt 
was encountered in Boreholes BH-7 and BH-8 at the far end of the proposed parking area at the north end of the 
site. Probable bedrock was encountered at depths ranging from 9 m to 12 m in the vicinity of the proposed addition. 
The presence of bedrock was confirmed by rock coring at Borehole BH-4.  The soil materials encountered are 
described in further detail below. 

4.1 Fill 

Fill materials were encountered at surface in all boreholes except for Boreholes BH-7 and BH-8.  At Boreholes BH-1 
and BH-2, a 25 mm thick layer of asphalt was encountered at surface overlying sand and silty sand fill materials, 
which extended to 1.2 m and 0.6 m depths, respectively.  The fill materials encountered at surface in Boreholes BH-3 
to BH-6 consisted of silty sand to silty sand and gravel fill materials that extended to depths of approximately 0.6 m.  
A second lower fill deposit, consisting of silty clay fill with some organics, was encountered beneath the silty sand fill 
at BH-5 and extended to a depth of 1.2 m.  The fill deposits were generally frozen to approximately 0.9 to 1.2 m 
depth, and thus, only auger samples could be obtained. 

 

 



Project Name: Proposed Addition 
Pope Francis Elementary School, Timmins, Ontario 
Project Number: SUD-00014596-AG 

 

REV_2017-04-21 3 
I:\2017 FILE FOLDER\2017 Geotechnical\14596AG - Pope Francis School Addition, Timmins, ON\60 Project Execution\Final Report\Pope Francis School Addition-Final-April 21 17.docx 

 

Client: Northeastern Catholic District School Board  
c/o Bortolotto 

Date: April 21, 2017 

 

4.2 Topsoil 

Topsoil was encountered at surface at the far north end of the site in Boreholes BH-7 and BH-8. Topsoil thickness 
varied from 50 mm to 150 mm.  Topsoil thickness could further vary between the completed boreholes. 

4.3 Silty Clay 

The predominant soil material encountered at the site consisted of a deposit of stratified silty clay consisting of a stiff 
to firm to occasionally soft upper crust of predominantly brown silty clay followed by a deeper deposit of typically very 
soft, dark grey silty clay. 

4.3.1 Brown Silty Clay 

The upper crust of brown silty clay was encountered beneath the fill deposits in Boreholes BH-1 to BH-6 at depths 
ranging from 0.6 m to 1.2 m and extended to depths of approximately 2.3 m to 2.7 m, where fully penetrated.  The 
brown silty clay was also encountered beneath the topsoil layer at Borehole BH-7 and extended to a depth of 1.2 m. 
Boreholes BH-5 and BH-6 were terminated within the brown silty clay at depths of 2.1 and 1.8 m, respectfully.  The 
brown silty clay was found to be in a moist condition and was moderately plastic with alternating brown silty clay 
layers and thinner grey silt seams or lenses.  Uncorrected SPT “N” values within the brown silty clay ranged from 9 
to 1 blows per 300 mm inferring a stiff to very soft consistency, with the lower N values of 1 and 2 obtained at depths 
below 2.0 m near the interface with the lower dark grey silty clay material.  Moisture content values within the brown 
silty clay layer ranged from 23% to 32%.  

4.3.2 Dark Grey Silty Clay 

The dark grey silty clay was encountered in Boreholes BH-1 to BH-4 and extended to depths ranging from 4.3 m at 
Borehole BH-3 to approximately 10.5 m at Borehole BH-4. A dynamic cone test carried out from the base of 
Borehole BH-1 from 6.7 m depth to 11.9 m depth infers that the very soft silty clay material probably extends to a 
depth of about 11.0 m at this location. 

Uncorrected SPT “N” values within the dark grey silty clay material generally ranged from “zero” to 2 blows per 300 
mm inferring a generally very soft consistency (typically “zero” blows indicates that the split spoon sampler fully 
penetrated 600 mm into the silty clay material under the weight of the rods and hammer only).  One higher N value of 
10 was recorded at approximately 9 m depth in Borehole BH-4.  However, upon examination of the recovered 
sample, the sample contained a relatively thick compact silt lense, which would account for the higher N value.  Field 
vane tests performed within the silty clay indicated apparent undrained shear strength values ranging from 
approximately 31 to 64 kPa.   However, these relatively high shear strength results are not considered to be 
representative based on tactile examination of recovered samples as the measured shear strengths were probably 
influenced by the presence of the silt layers and seams within the soil. 

Moisture content values within the dark grey silty clay ranged from 27% to 62%, with values generally greater than 
50% in samples where “N” values of “zero” were obtained.    

One Atterberg Limits test was carried out on a representative sample from Borehole BH-1 (Sample 5 from 2.7 to 
3.1m depth) and indicated a Liquid Limit of 47%, a Plastic Limit of 21%, and a corresponding Plasticity Index of 26 
(see Fig C-2 in Appendix C).  A grain size analysis carried out on the same sample indicated that the sample 
contained approximately 2% sand, 23% silt, and 75% clay sized particles, as shown on Fig No. C-1 in Appendix C.   
Based on the results of the laboratory testing, the material is classified as being a silty clay with medium/intermediate 
plasticity (CI).  It should be noted that the moisture content values for most of the recovered samples of the dark grey 
silty clay were typically above the liquid limit value, which is typical of a very soft material. 

Overall, the dark grey silty clay is considered to have a very soft to soft consistency based on an assessment of the 
field vane test results, the low SPT “N” values, and the laboratory testing.    
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4.4 Clayey Silt 

A deposit of stratified clayey silt was encountered beneath the brown silty clay layer at 1.2 m depth in Borehole BH-7 
and directly beneath the topsoil layer in Borehole BH-8.  Both boreholes were terminated within the clayey silt at 
depths of 1.8 m.  The clayey silt material was stratified with predominantly grey clayey silt layers and thin alternating 
brown silty clay layers.  

The clayey silt was found to be in a moist condition with slight plasticity.  Uncorrected SPT “N” values within the 
clayey silt ranged from 7 to 18 blows per 300 mm inferring a firm to very stiff consistency/loose to compact 
compactness condition.  Moisture content values within the clayey silt layer ranged from 25% to 33%.  

4.5 Silt  

A deposit of predominantly silt was encountered underlying the dark grey silty clay at approximately 5.8 m depth in 
Borehole BH-2 and at 4.3 m depth at Borehole BH-3.  Sampling in Borehole BH-2 was terminated at 6.7 m depth 
while still within the silt material.  The silt in Borehole BH-3 extended to 5.8 m depth.  The silt was wet, and grey in 
colour with a trace of clay and a trace of sand. Uncorrected SPT “N” values of 7 and 11 blows per 300 mm were 
measured within the silt stratum classifying the silt as being generally loose to compact in compactness condition.  
Moisture contents within the silt ranged from 24% to 26%. 

4.6 Silty Sand  

A layer of silty sand was encountered underlying the silt stratum in Borehole BH-3 between depths of approximately 
5.8 m and 7.3 m. The silty sand was wet, and grey in colour, with a trace of gravel.  An Uncorrected SPT “N” value of 
17 blows per 300 mm was measured, classifying the silty sand as being in a compact compactness condition.  A 
moisture content value of 20% was obtained. 

4.7 Sand  

A layer of sand was encountered underlying the silty sand stratum in Borehole BH-3 between depths of 
approximately 7.3 m and 9.0 m.  The sand was wet, and grey in colour, with some gravel and some silt.  Uncorrected 
SPT “N” values of 17 and 50 blows per 300 mm were measured, classifying the sand as being in a compact to very 
dense compactness condition.  A moisture content value of 17% was obtained. 

A grain size analysis carried out on the recovered material indicated that the sample contained approximately 19% 
gravel, 68% sand, and about 13% silt sized particles, as shown on Fig No. C-1 in Appendix C.    

4.8 Dynamic Cone Results 

A dynamic cone was advanced from the bottom of the sampled depths of Boreholes BH-1 and BH-2 to provide 
additional information on the inferred consistency/compactness condition of the overburden soils and to establish the    
depth to competent soils or probable bedrock.  The cone test in Borehole BH-1 inferred probable very soft to soft silty 
clay material extending to approximately 11 m depth after which more competent material (possibly compact silt or 
silty sand) was encountered to 11.9 m depth, where refusal on possible bedrock or very dense sand was 
encountered.  The cone test in Borehole BH-2 inferred probable compact silt or silty sand below about 7.0 m depth 
with refusal at 9.1 m depth on possible bedrock or very dense sand.  

4.9 Bedrock 

Bedrock was core drilled at Borehole BH-4 following auger refusal at approximately 10.7 m depth.  The bedrock was 
cored in NX core size from 10.7 m depth to 14.0 m depth for a total length of 3.3 m.  Core recovery was poor with 
recovery measured at 66.7%, 62.5% and 75% for Run Numbers 1, 2 and 3, respectively. Corresponding RQD values 
were 16.7%, 24.0%, and 62.5%, indicating completely weathered to moderately weathered rock quality. 
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Table 4.1 below provides a summary of the refusal depths and confirmed bedrock contact depths and corresponding 
local elevations. 

Table 4-1: Depths to Refusal on Confirmed Bedrock and on Assumed Bedrock or Very Dense Till 

Borehole No. 
Local Surface 
Elevation (m) 

Depth to Refusal or 
Confirmed Bedrock 

(m) 

Local Refusal 
Elevation (m) 

BH-1 99.62 11.9 87.7 

BH-2 99.09 9.1 90.0 

BH-3 99.59 9.0 90.6 

BH-4 99.65 10.7 89.0 (B/R confirmed) 

4.10 Groundwater  

Groundwater level readings measured following completion at Boreholes BH-1 and BH-2 and Boreholes BH-5 to BH-
8 were all dry to the bottom of the respective boreholes.  A monitoring well (50 mm diameter with two 1.5 m lengths 
of well screen) was installed near the bottom of Borehole BH-3 at a depth of approximately 8.5 m.  A groundwater 
level reading of 2.9 m depth was measured on March 15, 2017, a day after completion of the monitoring well.  Based 
on the gradation of the sand layer where the well screen was located in Borehole BH-3, the observed groundwater 
level is considered to probably be close to the stabilized level at approximately local elevation 96.7 m.  The change 
in colour of the silty clay material from brown to grey and increased moisture content of the recovered samples below 
about 2.3 m depth infers that the groundwater table may range from approximately 2.3 m to 2.7 m depth.  

Seasonal variations in the water table should be anticipated, with higher levels occurring during wet weather 
conditions (spring thaw and late fall) and lower levels occurring during dry weather and winter conditions. 

5 Foundation Recommendations 

The presence of the very soft dark grey silty clay encountered below approximately 2.3 m depth in the 4 boreholes 
located at the 4 corners of the proposed two storey building addition is a foundation concern, especially for shallow 
footings.    With any shallow foundation system, long term consolidation settlement of the deposit of very soft silty 
clay, which varies in thickness from approximately 2.0 m to 6.7 m, is a significant concern at this site. Consideration 
must be given to the potential long term consolidation settlement that could occur prior to choosing the final 
foundation option.   

Exp should be retained to review the final design and specifications to confirm that we are in general agreement with 
the assumptions on which our recommendations are based. If not accorded the privilege of making this review, exp 
will assume no responsibility for interpretation of the recommendations in this report.  

5.1 Strip or Spread Footings Bearing on Native Stiff-Firm Silty Clay 

The proposed structure could be founded on conventional strip or spread footings bearing on the upper crust of 
native firm to stiff, brown silty clay or on engineered fill overlying the upper native brown silty clay soil.  The footings 
should be established at a depth no deeper than 1.5 m below existing grade to avoid overstressing the underlying 
soft to very soft grey silty clay deposits. Localized deeper excavations may be necessary should some areas of the 
upper silty clay be deemed unacceptable following geotechnical review.  Prior to the placement of the footings, any 
fill materials, organics and any other deleterious material must be removed down to the undisturbed, firm to stiff 
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native brown silty clay soils.  The exposed subgrade should then be inspected by a representative from exp prior to 
placing any engineered fill or concrete. 
 
Footings founded on the undisturbed native silty clay can be designed with a factored geotechnical resistance at 
Ultimate Limit States (ULS) of 125 kPa using a geotechnical resistance factor of 0.5. A bearing pressure at 
Serviceability Limit States (SLS) of 75 kPa may be used. Provided site grades are not raised (or light weight fill is 
incorporated as described below), our settlement analyses indicate that the footings designed with the 
recommendations contained herein are expected to settle between 18 mm and 35 mm total but less than 20 mm 
differential, provided the loadings on the footings are uniform. It must be noted, however, that the settlement 
calculations were estimated based on the results of a consolidation test performed on a sample of soft silty clay with 
similar moisture content, gradation and liquid limit characteristics from another project site in Timmins completed by 
exp. There is a potential for actual settlements to be twice our predicted magnitudes.  

Foundations, which are to be placed at different elevations in soils or near service trenches, should be located such 
that the footings are set below a line drawn up at 10 horizontal to 7 vertical from the near edge of a lower foundation 
or bottom of a service trench, as indicated on Figure 5.1 below. However, as discussed above, the footings should 
be established no lower than 1.5 m depth below existing grade. 

Figure 5.1: Footings near Service Trenches or at Different Elevations 

 

These foundation recommendations assume the structures are lightly loaded and do not account for loadings from 
heavy machinery or vibrations. Strip and spread footing widths must comply with the Ontario Building Code and/or 
the National Building Code of Canada’s minimum requirements. 

5.2 Thickened Edge Slab-on-Grade (Raft) Overlying Native subsoils.  

Assuming there will be no significant grade raising at the site, the proposed building addition could be founded on a 
thickened edge slab-on-grade foundation overlying the undisturbed native brown silty clay subsoil, provided 
excavations do not extend below 1.5 m depth.  This type of foundation system is also recommended if the site 
grades are to be raised using engineered fill, including LWF (light weight fill) to reduce the uniform distributed loading 
on the underlying soft compressible silty clay soils.    
 
Thickened edge foundations on the native brown silty clay should be designed as a raft with a reduced distributed 
loading, including the weight of the raft, no greater than 25 kPa.  A factored geotechnical resistance at Ultimate Limit 
States (ULS) of 75 kPa is acceptable, however, the lower geotechnical reaction at Serviceability Limit States (SLS) 
of 25 kPa is required to minimize long term consolidation settlement.  A geotechnical resistance factor of 0.5 was 
utilized for the ULS values.  With a geotechnical reaction at SLS of 25 kPa and no grade raises, the long 
term total settlement is still estimated to be approximately 25 mm with differential settlement not 
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expected to exceed about 15 mm, provided loadings on the slab and the surrounding grade are relatively uniform 
across the building site. 

5.3 Subgrade Preparation 

The exposed native brown silty clay subgrade should be scraped clean with a smooth-edged bucket and inspected 
by a representative from exp. Any soft or disturbed areas encountered below the footing locations or any areas that 
are subject to softening/loosening when exposed to water and construction activities should be excavated down to 
firm subgrade and replaced with Granular “A” or Granular “B” Type II in accordance with Ontario Provincial 
Standards and Specifications (OPSS) 1010. In no case should the excavation for foundations exceed 1.5 m depth.  If 
wet soil conditions are present during construction, a non-woven geotextile separator (Terrafix 270R or equivalent) 
should be placed between the subgrade soils and the overlying soil materials (i.e., clean sand, Granular “A” or 
Granular “B” Type II materials) to stabilize the native soils.  

5.4 Engineered Fill 

5.4.1 Engineered Fill for Standard Footings and Beneath Slab-on-Grade (with No Grade Raise) 

If there will be no significant grade raises, and total settlements ranging from 25 mm to ~50 mm can be tolerated, the 
engineered fill if required beneath footings and/or the floor slab should consist of Granular “B” Type I or Granular “B” 
Type II. To protect the footing base from construction activity or inclement weather, a 150 mm thick layer of Granular 
“A” material (OPSS 1010) can be placed directly below the footings and should extend laterally a minimum of 300 
mm on either side of the footing edge and slope down at 1H:1V, and must be reviewed under the full time 
supervision of this office. In-lieu of the Granular “A”, a lean mix concrete base can be poured. The lean mix concrete 
should extend a minimum of 300 mm on either side of the footings. Note that the footing base should not be left 
exposed beyond the day of excavation and it is recommended that it be covered immediately after inspection and 
approval. 

5.4.2 Engineered Fill for Thickened Edge Slab-on-Grade with No Grade Raise  

Assuming the top of the thickened slab would be at or slightly above existing grade, it is anticipated that the upper 
0.6 m to 1.2 m of existing fill and possibly disturbed silty clay would need to be removed.  This material should be 
replaced with Granular A up to the underside of the slab.   

5.5 Raft Foundation 

A raft foundation may be feasible that would require the removal of sufficient soil below and beyond the building 
footprint to create a void, which can be filled with light weight foam.  The weight of raft and supported structure and 
surrounding soils would have to be equivalent to the weight of the soils removed, such that there would be zero net 
loading on the underlying compressible silty clay soils.   

5.6 Pre-Loading 

Should the above options not be feasible and it is a requirement to either raise site grades and or minimize 
consolidation settlement, it may be feasible to pre-load the site to induce settlements prior to construction of the 
building addition.  This would require importing a significant amount of fill on site, stockpiling the material within and 
surrounding the building footprint, and monitoring the settlement over time.  Note that this option would likely require 
significant time, probably between 6 months and 1 year, prior to being able to start construction.   

5.7 Additional Settlement Analyses  

Additional engineering and possible additional field investigation would be required should either the raft or pre-
loading options be envisioned.  Exp should be contacted for further design input.  As well, if a more accurate 
assessment of potential consolidation settlement of the silty clay material is required, a laboratory 
consolidation test should be carried out on a representative undisturbed sample of the silty clay 
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material underlying the site at depth.  This would require an additional borehole to obtain the undisturbed sample(s) 
of the material for testing.  

6 Piled Foundations 

If the use of shallow foundations and the projected magnitude of consolidation settlement is unacceptable or 
considered too high risk, the conservative approach would be to support the structure on deep piled foundations, 
consisting of either driven steel piles or Micropiles. Driven steel piles, end bearing on bedrock, would likely be the 
most feasible option.  Micropiles drilled and embedded into the bedrock or very dense till could also be utilized as an 
alternative to driven piles.   

6.1 Standard Piled Foundations 

The preferred and generally most economic pile type for the soil and suspected bedrock conditions at the site will 
probably consist of heavy walled, open end steel pipe piles. It is recommended that the minimum outside diameter 
pipe for this project should be 244 mm, as smaller diameter pipes tend to bend during driving. They should have a 
wall thickness of 13 mm or greater to minimize the damage during driving. Alternatively, steel H piles may be used. 

The factored Ultimate Limit State (ULS) and Serviceability Limit State (SLS) loads that may be used for design 
purposes are given in Tables 6-1 and 6-2 below. A factor of 0.4 has been used for the ULS values noted.  The 
resistance at Serviceability Limit States (SLS) allows for 25 mm of compression of the pile and founding medium. For 
piles end-bearing on bedrock, the bedrock is considered to be a non-yielding material and the design is not expected 
to be governed by settlement criteria, since the loading required to produce an appreciable deformation of the pile 
and/or bedrock is much larger than the factored resistance at ULS.   

Table 6-1:  Factored ULS and SLS Loads for Piles End-Bearing on Very Dense Till 

Designation ULS Factored Axial Resistance SLS Axial Resistance 

244 mm O.D. by 13.0 
mm wall thickness 131 kN 87 kN 

324 mm O.D. by 13.0 
mm wall thickness 176 kN 117 kN 

HP 310x79 139 kN 93 kN 

HP 310x110 196 kN 130 kN 
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Table 6-2:  Factored ULS Loads for Piles End-Bearing on Bedrock 

Designation ULS Factored Axial Resistance 

244 mm O.D. by 13.0 mm wall thickness 1,220 kN 

324 mm O.D. by 13.0 mm wall thickness 1,640 kN 

HP 310x079 1,400 kN 

HP 310x110 1,970 kN 

The lateral resistance of the vertical piles is typically derived from the soil surrounding the piles; The upper stiff to 
firm upper layer of silty clay may be sufficient to provide lateral resistance depending on the elevation of the pile cap.  
Lateral loading can also be supported by installing the piles at a batter.  The axial loading parameters for the 
battered pile are the same as for vertical piles.  For piles on sloping bedrock the pile tip should be fitted with a rock 
point to prevent pile slippage along the bedrock profile. 

The driving criteria for a particular hammer-pile system must be established at the beginning of the project.  This may 
be achieved with a pile driving analysis and wave equation (WEAP) analysis, which considers the entire system of 
pile, hammer and subsurface conditions.  A number of test piles must be monitored with the Pile Driving Analyzer 
during the initial driving and restriking at the beginning of the project. This monitoring will allow for the evaluation of 
transferred energy into the pile from the hammer, determination of driving criteria, and an evaluation of the bearing 
capacity of the piles.  

A minimum centre-to-centre spacing of three times the pile diameter should be used for group piles.  During the 
driving of piles in a group, the vertical elevation of the piles should be monitored.  If more than 5 mm of heaving 
occurs during the driving of adjacent piles, the heaved piles should be re-driven to the established penetration 
resistance.  

Any settlements induced by the above recommended pile loads are expected to be within the normally tolerated 
limits of 25 mm total and 20 mm differential movements. 

The installation of the piles at the site should be monitored on a full time basis by a geotechnical technician working 
under the direction and supervision of a qualified geotechnical engineer to verify that the piles are driven in 
accordance with the project specifications.  Exp should be retained to perform this installation monitoring. Should 
exp not be retained, exp will assume no responsibility for the performance of the piled foundation. 

6.2 Micropiles 

Micropile foundations extending into the underlying bedrock or very dense soils can be utilized to support the 
proposed addition.   

For micropile foundations, a specialized contractor should be retained to design and install the micropiles.  Although 
several contractors are capable of designing and installing micropiles, a contractor with experience in the Timmins 
area should be utilized.  Exp can be contacted to provide a recommendation for a qualified contractor. 

The micropiles will need to be socketed into the bedrock in order to achieve their capacity as the micropiles derive 
their capacity from the friction between the grout and the surrounding weathered bedrock or sound bedrock with a 
central reinforcement (Dywidag Bar) to transfer the load. As such, the available capacity is a function of the drill hole 
diameter and the bond length within the soil/bedrock.  On previous projects, one diameter drill hole is typically used 
and the embedment length is varied to obtain various required capacities.  However, if loading will vary 
considerably, a different diameter drill hole could be used.  Micropile diameters typically range from 150 
to 300 mm.  A summary of typical grout-to-ground bond values has been included in Appendix D.   
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Lateral loading may be resisted by installing the micropiles on a batter. 

The installation and testing of Dywidag micropiles must be monitored under full time supervision by exp during 
installation to confirm the design.  The actual design must be discussed with the specialized contractor. 

6.3 Structural Floor Slab 

For structures founded on deep foundations, it is typically recommended that the floor slab be structurally designed 
and incorporated into the structure and that any services and/or piping below the floor slab be supported by hangers 
or similar equipment.  However, as discussed below, a slab-on-grade floor slab may be considered feasible. 

6.4 Slab-on-Grade Floor Slab 

Floor slab-on-grade construction is considered feasible with the structure founded on piles provided that all fill, 
organics and other deleterious materials are removed down to the competent native brown silty clay soil. The 
exposed subgrade soil should be scraped clean with a smooth-edged bucket and gently proof-rolled with a smooth 
drum roller in the presence of exp prior to placing the under-floor fill. Any soft areas encountered during proof-rolling 
should be excavated and replaced with a Granular “A” or Granular “B” Type II (OPSS 1010) material. Once the 
native ground surface is prepared, all required up-fill material is to consist of a Granular “B” Type I or Type II (OPSS 
1010) material.  A non-woven geotextile separator (Terrafix 270R or equivalent) is to be used between the subgrade 
soils and the Granular “A” or Granular “B” Type II. 

A final 300 mm thick layer of 19 mm minus Clear Stone (OPSS 1004) or Granular “A” (OPSS1010) should be placed 
directly below the floor slab combined with an appropriate moisture barrier, such as a polyethylene membrane.  

All fill material should be placed in maximum 150 mm thick lifts and be compacted to 98% of the SPMDD within 2.0% 
of the optimum moisture content.   

6.5 Backfill 

All imported backfill material used for the foundations or pile caps should consist of Granular “A”, Granular “B” Type 
I, or Granular “B” Type II (OPSS 1010) material, with a maximum aggregate size not exceeding 120 mm. The 
granular material used against the foundations must be placed in lifts no greater than 150 mm in thickness and must 
be compacted to 98% of the Standard Proctor Maximum Dry Density (SPMDD). Care must be taken to ensure over 
compaction and damage to the foundations does not occur. 

6.6 Lateral Earth Pressure 

Any foundation walls, pile caps, and any retaining structures should be designed to resist lateral earth pressure. The 
expression for calculating lateral earth pressure “p” at any depth “h” is given by the following:  

p  =  K(h + q) + whw 

where            p  =  Lateral earth pressure (kPa) 

K  =  Coefficient of earth pressure 

  =  Unit weight of backfill (kN/m3) 

w = Unit weight of water (kN/m3) 

h =  Depth to point of interest (m) 

hw  = Depth of water above point of interest (m) 

q =  Surcharge load acting adjacent to the wall at the ground surface (kPa) 

Table 6-3 lists various earth pressure properties for given materials. 
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Table 6-3:  Material Types and Earth Pressure Parameters  

Material 
Friction 
Angle ø´ 
(unfactored) 

Coefficient of 
Active Earth 
Pressure (ka) 

Coefficient of 
Passive Earth 
Pressure (kp) 

Coefficient of 
Earth Pressure 
at Rest (ko) 

Unit 
Weight γ 
(kN/m3) 

Granular “A” 38º 0.24 4.2 0.38 22 

Granular “B” Type I 35º 0.27 3.7 0.43 21 

Granular “B” Type II 38º 0.24 4.2 0.38 21 

Note: Values given for horizontal earth pressures are for horizontal backfill. For sloping backfill, the design 
requirements outlined in the Canadian Foundation Engineering Manual should be used.  

The mobilization of full active or passive resistance requires a measurable and perhaps significant wall movement or 
rotation. Therefore, unless the structural element can tolerate these deflections, the at-rest earth pressure should be 
used in design. 

The effects of compaction surcharge should be taken into account in the calculations of active and at rest earth 
pressures. The lateral pressure due to compaction should be taken as at least 12 kPa at the surface, and its 
magnitude should be assumed to diminish linearly with depth to zero at the depth where the active (or at rest) 
pressure is equal to 12 kPa. This pressure distribution should be added to the calculated active (or at rest) pressure. 
Notwithstanding, lighter compaction equipment and smaller lifts should be used adjacent to walls to prevent 
overstressing. 

7 Frost Considerations 

The freezing index in the Timmins area is approximately 1,750 C degree-days. There is potential for up to 2.5 m of 
frost penetration to occur over the winter months in unprotected, unheated areas and 2.0 m for heated structures. 
The existing native silty clay is considered to be moderately to severely frost susceptible, especially with the 
groundwater level and associated capillary rise being within the depth of frost penetration.   

As such, foundations and/or grade beams for unheated structures should be provided with a minimum of 2.5 m of 
earth cover frost protection and heated structures should be provided with 2.0 m of earth cover frost protection.  Note 
that to be considered a heated structure; the building must be maintained continuously at a minimum temperature of 
18°C.  If this will not occur, the building shall be considered unheated. 

Since the footing base depths are limited to 1.5 m, sufficient earth cover cannot be provided and thus, insulation will 
be required to provide the additional frost protection. Insulation should consist of rigid extruded polystyrene, have a 
minimum compressive strength of 275 kPa, and an R-Value of 5 for every 25.4 mm of thickness, (i.e. Styrofoam HI 
40). Any exposed insulation is to be protected against sunlight and physical damage. A rough estimate for cost 
evaluation purposes can be made by assuming that 25.4 mm (1 inch) of rigid insulation designed for below grade 
installation is equivalent to 300 mm of soil cover. As such, for shallow foundations constructed at 1.5 m depth in the 
stiff to firm brown silty clay, at least 50 mm of insulation should be provided.   Note that insulation for heated 
structures should be placed both horizontally and vertically along the outside edge of the foundation.  Insulation for 
unheated structures must extend below the entire foundation. 

Detailed insulation recommendations can be provided by exp, if necessary, once the final foundation designs have 
been determined.  
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8  Site Classification for Seismic Site Response 

The 2012 Ontario Building Code (OBC) has adopted the National Building Code of Canada requirements for seismic 
design considerations.   Should the proposed structure fall under the building code requirements, the Site 
Classification for Seismic Response will be required. 

The Site Classification for Seismic Response has been estimated based on the boreholes advanced as deep as 
approximately 14 m below existing grades. Bedrock is expected below approximately 14 m depth to below 30 m 
depth.  The Site Classification for Seismic Response is based on the average conditions in the upper 30 m.  Based 
on the very soft silty clay encountered above the bedrock, a Site Class E is considered appropriate to be used as per 
the OBC clause 4.1.8.4, Site Properties and Table 4.1.8.4 A, Site Classification for Seismic Response.   

These earthquake/seismic design parameters should be reviewed in detail by the structural engineer and 
incorporated into the design as required. If a precise Site Classification is required based on shear wave velocity 
testing, exp can provide a quote to perform the necessary testing. Shear wave velocity testing by means of Multi-
channel Analysis of Surface Waves (MASW) utilizing surface geopohones over an area of 30 m in diameter would 
suffice to provide a precise Site Classification. 

9 Excavations and Dewatering 

9.1 Excavations 

The existing topsoil and silty clay materials can be excavated by standard soil excavation equipment.  As discussed 
in Section 5, it is recommended that foundations be placed no lower than 1.5 m depth to avoid encountering the soft 
to very soft silty clays.  Therefore, with the exception of possible building services to be installed at greater depths, 
excavations are expected to be shallow and no deeper than 1.5 m below existing grades.    
 
The existing silty clay materials should be considered as Type 3 soils above the groundwater table and above 2.3 
depth.  Below approximately 2.3 m depth, the soft to very soft silty clay soils should be considered as Type 4 soils in 
conformance with the Ontario Occupational Health and Safety Act (OHSA). Excavation side slopes in Type 3 soils 
should remain stable at a slope of 1H:1V. Excavation side slopes in Type 4 soils should remain stable at a slope of 
3H:1V. The need to excavate flatter side slopes if excessively wet or soft/loose materials, or concentrated seepage 
zones are encountered, should not be overlooked.  Groundwater seepage problems are anticipated at this site, for 
any deep excavations below 2.3 m depth.  
 
Water (i.e. surface water runoff) should not be permitted to enter and/or pond within the construction area. 
All excavations must be completed in accordance with the most recent regulations in the Ontario Occupational 
Health and Safety Act for both Construction Sites and for Mining Sites. The contractor should be aware that slope 
height, slope inclination, or excavation depths, should in no case, exceed those specified in local, provincial or 
federal safety regulations. Such regulations are strictly enforced and, if not followed, the owner, the contractor or 
earthwork or utility subcontractor could be liable for substantial penalties. 

It is important to note that soils encountered in the construction excavations may vary significantly across the site. 
Our preliminary soil classifications are based solely on the materials encountered in widely spaced explorations. The 
contractor should verify that similar conditions exist throughout the proposed area of excavation. If different 
subsurface conditions are encountered at the time of construction, we recommend that exp be contacted 
immediately to evaluate the conditions encountered. 
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9.2 Dewatering 

Based on the completed boreholes and field observations, shallow excavations should not require dewatering, other 
than controlling any perched groundwater or ponded surface water.   Any potential perched or ponded water should 
be possible to remove using conventional construction pumps installed in strategically located sumps. 

Based on the laboratory analysis completed on the silty clay, the permeability can be estimated to be less than 1.0 x 
10-6 cm/sec.   

Dewatering requirements will be governed by the time of the year the construction is performed. It is the 
responsibility of the Contractor to propose a suitable dewatering system based on the time of construction and 
groundwater levels. The dewatering method is the responsibility of the Contractor and the Contractor should submit 
his proposal to the Prime Consultant for review and approval prior to construction. 

10 Parking Area Recommendations 

The recommended pavement structure designs for both light traffic and heavy traffic (i.e. truck traffic and 
entrance/exit areas) areas are provided in Table 10-1 below.  Given the location of the site, a gravel surfaced 
pavement structure may be an option and the design has been included in Table 10-2. The roadway granular base 
and sub-base materials must be placed in maximum 150 mm lifts and compacted to 100% of the Standard Proctor 
Maximum Dry Density (SPMDD) at a moisture content within 1.5% of the optimum moisture content. The 
recommended pavement structures outlined below assume adequate provisions for drainage.  

Table 10-1:  Recommended Asphalt Surfaced Pavement Structures 

Layer Light Traffic or Parking Areas Heavy Traffic or Loading Areas 

Asphalt 50 mm HL4 Surface Course 

40 mm HL4 Surface Course 

50 mm HL4 or HL8 Binder Course 

90 mm Total Thickness 

Base 150 mm Granular “A” 150 mm Granular “A” 

Subbase 

300 mm Granular “B” Type II 

or 

450 mm Granular “B” Type I 

450 mm Granular “B” Type II 

or 

600 mm Granular “B” Type I 

A design life of ten years was used in evaluating the layer thicknesses. This represents the number of years to the 
first rehabilitation, assuming regular maintenance is completed. 

Table 10-2:  Recommended Gravel Surfaced Structures 

Layer Light Traffic or Parking Areas Heavy Traffic or Loading Areas 

Base 250 mm Granular “A” 290 mm Granular “A” 

Subbase 

300 mm Granular “B” Type II 

or 

450 mm Granular “B” Type I 

450 mm Granular “B” Type II 

or 

600 mm Granular “B” Type I 
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The long-term performance of roadways and parking areas is highly dependent upon the sub-grade support 
conditions. Stringent construction control procedures should be maintained to ensure that uniform sub-grade 
moisture and density conditions are achieved. In addition, the need for adequate drainage cannot be 
overemphasized. The finished surface and underlying sub-grade must be sloped to provide effective drainage. 
Surface water should not be allowed to pond along the outside edges of paved areas. Sub-drains should be installed 
to intercept excess subsurface moisture and prevent sub-grade softening. 

Additional comments on the construction of the roadways are as follows: 

 A 600 mm wide shoulder or concrete curbs should be constructed to provide lateral support along the edges 
of any paved area.  

 Any ditches adjacent to the pavement structure should have an invert of at least 300 mm below the bottom 
of the subbase. 

 Where buried service trenches intercept traveled areas, it is normal practice in Northern Ontario to use 
existing fill or native soil as backfill in the upper frost zone. This is to ensure compatibility with adjacent 
subgrade soils to minimize annual differential frost heaving effects. 

 Permanent subdrains leading to and between catch basins should be provided around the perimeter and 
within the interior of the parking and other paved areas, with subdrain pipe inverts located below the 
subgrade surface.  The catch basins should discharge to a suitable outlet. 

 The areas surrounding the catch basins should be backfilled with free draining granular material to limit frost 
action.  The backfill material should be compacted to 98% SPMDD using smaller sized tamping equipment 
to avoid damaging the subdrain piping and catch basin structure. 

 The most severe loading conditions on the native pavement subgrade usually occur during construction. 
Consequently, special provisions, such as additional granular subbase, may be required, especially if 
construction is completed during unfavourable weather conditions. Where the subgrade soils are wet, it may 
be necessary to place a non-woven geotextile, such as Terrafix 270R or approved equivalent, prior to any fill 
placement. 

11 Buried Service Recommendations 

Recommendations for proposed buried services are included in the following sections: 

11.1 Settlement Concerns with Gravity Sewers 

It is recommended that allowances for settlement be incorporated in the design of the new building sewer for the new 
building addition.   Pressurized waterline services, gas, and power should not be adversely affected by settlement of 
the building provided connections are flexible. 

11.2 Frost Protection 

Protection against freezing is an integral part of a sewer and water system design.  The standard solution calls for 
burying the top of the utility lines in the ground below the anticipated frost penetration depth (2.5 m in Timmins).  
Where this cannot be achieved, an alternate solution involves incorporating rigid polystyrene insulation (i.e. 
Styrofoam HI 40), which can be used to reduce the depth of trench required.  The two design configurations 
frequently used are horizontal placement, and the inverted “U”.  Both of these methods require suitable design, as 
well as correct construction procedures.  Installing insulation does not alter conventional utility line construction 
practice to an appreciable extent.  However, in some cases, a wider trench may be required to 
accommodate the horizontal layer of insulation.  Another option is to use pre-insulated pipe. 
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A rough estimate for cost evaluation can be made by assuming that 25 mm of rigid insulation designed for below 
grade installation is equivalent to 300 mm of soil cover.  This and any other design values should, however, be 
confirmed with the insulation manufacturer. 

Maintaining compatibility with adjacent subgrade conditions should minimize the annual differential frost heaving 
where the buried services cross access roads.  The existing native silty clay soils are considered to have a medium 
to high frost susceptibility and there is risk of frost heaving.  Frost tapers may be required as outlined in OPSD 
drawings located in Appendix D. 

Based on past experience, backfilling with excavated material is the most cost effective method for treating service 
trenches, however, some conditioning of the soils (i.e. drying) may be required to achieve adequate compaction.   

11.3 Excavations  

All excavations for service trenches must be completed in accordance with the most recent guidelines of the Ontario 
Occupational Health and Safety Act.  Excavations above the prevailing groundwater table should remain stable at a 
slope of 1H:1V.  Some seepage may occur from infiltration of surface water. Where excavations below the 
groundwater table are required, considerable problems may occur with construction and installation of the 
underground utilities due to unstable slope conditions. 

If the temporary excavations below the groundwater table are left unsupported, the side slopes are expected to be 
stable initially, if cut back at a temporary slope of 3H:1V.  If the excavation remains open, however, for an extended 
period, the sides will tend to “slough” back to flatter slopes and the trench base could become unstable.  Therefore, it 
is recommended that the excavations be supported if there are any deep excavations left open for an extended 
period of time.  Water (i.e. surface water runoff) should not be permitted to enter and/or pond within the construction 
area. 

If the groundwater is not controlled during construction for excavations in excess of 300 to 600 mm below the 
groundwater level, the base and sidewalls will be unstable, leading to difficulties in excavating and placement of the 
pipe.  Where deeper excavations are required, temporary sheet piles may be required in conjunction with 
dewatering.   

Stockpiles should be placed well away from the edge of the excavation and their height should be controlled so they 
do not surcharge the sides of the excavations. Surface drainage should be controlled to prevent flow or surface 
water into the excavations. The safety of excavations and stability of temporary construction slopes and lateral 
support systems are the contractor’s responsibility. A detailed support system design should be provided by  

the contractor if necessary, based on the encountered soil and groundwater conditions at the time of the 
excavations. 

11.4 Pipe Embedment and Bedding 

All fill materials, organics and deleterious material are to be removed down to competent native soils prior to 
placement of the bedding material.  Pipe bedding requirements as outlined in the OPSD 802.010 for flexible pipes 
and OPSD 802.031 and 802.032 for rigid pipes (included in Appendix D) will be sufficient for sanitary, storm and 
watermain pipes.  The pipe bedding should consist of a Clear Stone gravel (OPSS 1004) or Granular “A” material 
(OPSS 1010) with a minimum thickness of 150 mm beneath the pipe and raised to the pipe springline.  The granular 
bedding should be placed in lifts not exceeding 150 mm and compacted to 98% of the material’s SPMDD.  Particular 
care should be taken when compacting beneath the pipe haunches.  The cover material should consist of a 
compacted sand material with no sizes greater than 25 mm or a Granular “A” material.   

Bedding thicknesses may be increased in areas where the native soil base supporting the bedding is wet, or subject 
to disturbance.  Where soft or loose base conditions are encountered below the water table, base 
stabilization may be required.  This may include the placement of crushed stone sub-bedding, 
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wrapped in a non-woven geotextile, to prevent base disturbance and to allow the removal of water through standard 
filtered sump and pump methods. 

If construction proceeds during the winter months, the base and sides of the trench, as well as all fill materials, 
should not be allowed to freeze. 

11.5 Excavated Soil and Trench Backfill 

It is typical practice in Northern Ontario to re-use a portion of the in-situ excavated material as fill within trench utility 
services, especially where these trenches interrupt traveled sections of a roadway. This is to ensure compatibility 
with adjacent subgrade soils to minimize annual differential frost heaving.  

The non-organic silty clay material from the service trench excavation may be re-used as random fill above the top of 
the pipe cover material to the underside of the pavement structure subbase materials. All re-used materials must be 
placed in lifts not exceeding 150 mm and should be compacted to 98% of the SPMDD within 2% of the optimum 
moisture content. Exp cautions that any native material below the groundwater level (if encountered) may not meet 
the above compaction requirements without significant reworking prior to placement.  If stockpiling of trench 
excavated material for re-use is required, it is recommended that it be covered to prevent exposure to rain and it 
cannot be allowed to freeze. All unsuitable materials from the trench excavation not re-used must be disposed of off-
site. 

Any excavated material contaminated with organics, if encountered, must not be re-used as backfill material.  

12 Construction Constraints Under Cold Weather 
Conditions 

For all construction activities at this site, the following applies: 

 During excavations, all subgrade soils must be maintained at a minimum temperature of 5° C. 

 No granular material may be placed under frozen conditions, with all fill material maintained at a minimum 
temperature of 5° C prior to and during installation. If granular fill is to be placed in freezing conditions, the 
granular fill must be restricted to Granular “B” Type II material. Since Granular “B” Type II has a larger 
aggregate size, care should be taken to prevent point loading on the underside of the concrete. 

 Soils and granular fill material that is in direct contact with fresh concrete must be at a minimum 
temperature of 5° C prior to pouring the concrete, and must be free of snow and ice fragments.  

 All granular fill, prior to placement of concrete, must be reviewed by this office to ensure it is free of frost, 
buried ice and snow. 

 All reinforcing steel in the concrete forms must be free of ice and snow, and must be maintained at a 
minimum temperature of 5° C. 

 During the placement of concrete in cold weather conditions, a field cured cylinder should be placed beside 
the heated form for a period of 6 days. The field cured cylinder should be returned to a designated 
laboratory on the sixth day for 7 day compressive strength testing. 

 All heated and tarped areas should be monitored for temperature using a max/min thermometer. 

 All concrete is to have a minimum of 4 to 7% air entrainment (or as required to satisfy CSA A23.1-09) to 
prevent cracking and shall be maintained at a minimum temperature of 10° C for a period of 4 to 7 days.  
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The 4 to 7% air entrained concrete during cold weather placement is to prevent significant strength loss of concrete 
as a result of freezing and thawing. The air entrainment will provide the capacity to absorb stresses during 
freeze/thaw action. 

13 Construction Quality Control 

Construction quality control of the “earthworks” should be provided throughout the project by a representative of exp 
to verify all design assumptions, recommendations and confirmation of the subsurface soil conditions.  This includes 
inspection of the excavation and subgrade prior to the placement of any structural fill and foundations, to ensure that 
any and all deleterious materials have been removed and to ensure that the actual conditions are not markedly 
different than those on which the recommendations made herein are based.  Compaction control of structural fill is 
also recommended as standard practice, as is sampling and testing of aggregates and concrete. 

14 Design Review 

The recommendations made in this report are in accordance with our present understanding of the project and are 
provided solely for the design team responsible for the project.  If there are any changes, such as relocation of the 
structures or other features, which may affect our analysis, the information obtained during this investigation may be 
inadequate and additional field work and reporting may be required.  Exp Services Inc. should be retained to review 
the final design and specifications to confirm that we are in general agreement with the assumptions on which our 
recommendations are based.  If not accorded the privilege of making this review, exp Services Inc. will assume no 
responsibility for interpretation of the recommendations in this report. 

15 Limitations 

A subsurface investigation is a limited sampling of a site. Should any conditions at the site be encountered that differ 
from those reported at the test locations, we require that we be notified immediately in order to allow reassessment 
of our recommendations. 

Whereas this investigation has estimated the groundwater level at the time of the fieldwork, and commented on 
general construction problems, the presence of conditions, which would be difficult to establish from our test holes, 
may affect the type and nature of dewatering procedures which should be used in practice. These conditions include 
local and seasonal fluctuations in the groundwater table, erratic changes in the soil profile between the tests, and 
thin layers of soil with large or small permeabilities compared with the general soil mass, etc. 

The comments given in this report are intended only for the guidance of the design team responsible for the project.  
The number of test holes required to determine the localized underground conditions between test holes affecting 
construction costs, techniques, sequencing, equipment, scheduling, etc. could be greater than has been carried out 
for design purposes.  Contractors bidding on or undertaking the works should, in this light, decide on their own 
investigations, as well as their own interpretations of the factual test hole results, so that they may draw their own 
conclusions as to how the subsurface conditions may affect them. 

The investigation and comments are necessarily ongoing as new information of underground conditions becomes 
available. For example, more specific information is available with respect to in-situ subsurface conditions between 
test locations once construction is underway. Subsurface soil interpretation between test holes, as well as the 
recommendations of this report, should be verified through field inspections provided by exp to validate the current 
information for use during the construction stage. Virtually no scope of work, no matter how exhaustive, can identify 
all contaminants or all conditions above or below ground. For example, conditions elsewhere on the property may 
differ from those encountered, and conditions may change with time.  Therefore, no warranty is provided that the 
entire site condition is represented by those identified at specific locations. 
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Figure B	1A 

Notes on Sample Descriptions      

1. All sample descriptions included in this report follow the International Society for Soil Mechanics and 

Foundation Engineering (ISSMFE), as outlined in the Canadian Foundation Engineering Manual. Note, 

however, that behavioral properties (i.e. plasticity, permeability) take precedence over particle gradation 

when classifying soil.  Please note that, with the exception of those samples where a grain size analysis has 

been made, all samples are classified visually.  Visual classification is not sufficiently accurate to provide 

exact grain sizing or precise differentiation between size classification systems.  

UNIFIED SOIL CLASSIFICATION 
CLAY (PLASTIC) TO FINE MEDIUM CRS. FINE COARSE  

SILT (NONPLASTIC)  SAND  GRAVEL  

 0.002 0.006 0.02 0.06 0.2 0.6 2.0 6.0 20 60 200 
            

EQUIVALENT GRAIN DIAMETER IN MILLIMETRES 

 

ISSMFE SOIL CLASSIFICATION 
CLAY  SILT   SAND   GRAVEL  COBBLES BOULDERS 

 FINE MEDIUM COARSE FINE MEDIUM COARSE FINE MEDIUM COARSE   

 

2. Fill:  Where fill is designated on the borehole log it is defined as indicated by the sample recovered during 

the boring process.  The reader is cautioned that fills are heterogeneous in nature and variable in density or 

degree of compaction.  The borehole description may therefore not be applicable as a general description 

of site fill materials.  All fills should be expected to contain obstruction such as wood, large concrete pieces 

or subsurface basements, floors, tanks, etc., none of these may have been encountered in the boreholes.  

Since boreholes cannot accurately define the contents of the fill, test pits are recommended to provide 

supplementary information.  Despite the use of test pits, the heterogeneous nature of fill will leave some 

ambiguity as to the exact composition of the fill.  Most fills contain pockets, seams, or layers of organically 

contaminated soil.  This organic material can result in the generation of methane gas and/or significant 

ongoing and future settlements.  Fill at this site may have been monitored for the presence of methane gas 

and, if so, the results are given on the borehole logs.  The monitoring process does not indicate the volume 

of gas that can be potentially generated nor does it pinpoint the source of the gas.  These readings are to 

advise of the presence of gas only, and a detailed study is recommended for sites where any explosive 

gas/methane is detected.  Some fill material may be contaminated by toxic/hazardous waste that renders it 

unacceptable for deposition in any but designated land fill sites; unless specifically stated the fill on this site 

has not been tested for contaminants that may be considered toxic or hazardous.  This testing and a 

potential hazard study can be undertaken if requested.  In most residential/commercial areas undergoing 

reconstruction, buried oil tanks are common and are generally not detected in a conventional geotechnical 

site investigation. 

3. Till:  The term till on the borehole logs indicates that the material originates from a geological process 

associated with glaciation.  Because of this geological process the till must be considered heterogeneous in 

composition and as such may contain pockets and/or seams of material such as sand, gravel, silt or clay.  

Till often contains cobbles (75 to 200 mm) or boulders (over 200 mm).  Contractors may therefore 

encounter cobbles and boulders during excavation, even if they are not indicated by the borings.  It should 

be appreciated that normal sampling equipment cannot differentiate the size or type of any obstruction.  

Because of the horizontal and vertical variability of till, the sample description may be applicable to a very 

limited zone; caution is therefore essential when dealing with sensitive excavations or dewatering programs 

in till materials. 

 

 

 



Figure B	1B 

 

Notes On Soil Descriptions 
 
4.  The following table gives a description of the soil based on particle sizes. With the exception of those samples 

where grain size analyses have been performed, all samples are classified visually. The accuracy of visual 
examination is not sufficient to differentiate between this classification system or exact grain size. 

 

Soil Classification Terminology Proportion 

Clay and Silt <0.060 mm “trace” (e.g. Trace sand) 1% to 10% 

Sand 0.060 to 2.0 mm “some” (e.g. Some sand) 10% to 20% 

Gravel 2.0 to 75 mm adjective (e.g. sandy, silty) 20% to 35% 

Cobbles 75 to 200 mm “and” (e.g. and sand) 35% to 50% 

Boulders >200 mm   

 
The compactness of Cohesionless soils and the consistency of the cohesive soils are defined by the following: 
 

Cohesionless Soil Cohesive Soil 

Compactness Standard Penetration 
Resistance “N”  
Blows / 0.3 m 

Consistency Undrained Shear 
Strength (kPa) 

Standard Penetration 
Resistance “N”  
Blows / 0.3 m 

Very Loose 0 to 4 Very soft <12 <2 

Loose 4 to 10 Soft 12 to 25 2 to 4 

Compact 10 to 30 Firm 25 to 50 4 to 8 

Dense 30 to 50 Stiff 50 to 100 8 to 15 

Very Dense Over 50 Very Stiff 100 to 200 15 to 30 

  Hard >200 >30 

  
5.   ROCK CORING 
 
Where rock drilling was carried out, the term RQD (Rock Quality Designation) is used. The RQD is an indirect 
measure of the number of fractures and soundless of the rock mass. It is obtained from the rock cores by 
summing the length of the core covered, counting only those pieces of sound core that are 100 mm or more 
length. The RQD value is expressed as a percentage and is the ratio of the summed core lengths to the total 
length of core run. The classification based on the RQD value is given below. 
 
 

RQD Classification RQD (%) 

Very Poor Quality <25 

Poor Quality 25 to 50 

Fair Quality 50 to 75 

Good Quality 75 to 90 

Excellent Quality 90 to 100 

 
Length of Core Per Run 

      Recovery Designation % Recovery =                                          x 100   
Total Length of Run 
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ASPHALT - 25 mm
FILL, silty sand, trace gravel, brown,
moist.
SILTY CLAY, brown, stratified with
thin grey silt seams, moist, firm to very
soft.

SILTY CLAY, with thin silt lenses,
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FILL, silty sand, trace gravel, brown,
moist.

SILTY CLAY, brown, stratified with
grey silt seams, moist, stiff to soft.

SILTY CLAY, dark grey, wet, very
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SILT, trace sand, grey, wet, compact.
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compact.
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99.1

97.1

FILL, silty sand and gravel, brown,
moist.

SILTY CLAY, trace roots and
organics, dark brown to grey with grey
silt seams, moist, brown, firm.

SILTY CLAY, dark grey with
occassional silt seams, wet, very soft.

increasing silt layers below ~7.0m
depth.
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89.0

85.7

probable coarse sand above bedrock
surface.
AUGER REFUSAL AT ~10.7m
DEPTH.
CORING COMMENCED.

BEDROCK

Run 1
Start/End: 10.7 - 11.6 m
Recovery: 66.7%
RQD: 16.7%
Water Colour & Return: N/A, poor
(0%)

Run 2
Start/End: 11.6 - 12.8 m
Recovery: 62.5%
RQD: 24%
Water Color & Return: N/A, poor (0%)

Run 3
Start/End: 12.8 - 14.0 m
Recovery: 75.0%
RQD: 62.5%
Water Color & Return: N/A, poor (0%)
BOREHOLE TERMINATED AT ~
14.0m DEPTH.
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98.5

97.9

97.0

FILL, silty sand, trace gravel, brown,
moist.

FILL, silty clay, some organics, trace
sand, trace gravel, dark brown to
black, moist.

SILTY CLAY, brown, stratified with
grey silt seams, moist, firm.

BOREHOLE TERMINATED AT
~2.1m DEPTH.
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See Figures B-1A and B-1B for
Notes on Sample Description
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98.4

97.2

FILL, sand, some silt, some organics,
black to brown, moist.

SILTY CLAY, brown, stratified with
grey silt seams, moist to wet, firm.

BOREHOLE TERMINATED AT
~1.8m DEPTH.

AS1

AS2

SS3

Datum:

Track Mounted CME 55

Local (Referenced from existing floor slab)

Drill Type:

Auger Sample

SPT (N) Value

Dynamic Cone Test

Shelby Tube

Field Vane Test
S

475543 m E; 5370212 m N
Combustible Vapour Reading
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Undrained Triaxial at
% Strain at Failure

Penetrometer
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exp before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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99.1

98.0

97.4

TOPSOIL ~50 mm THICK
SILTY CLAY, trace rootlets, brown,
moist to wet.

CLAYEY SILT, stratified, grey, moist,
firm/loose.

BOREHOLE TERMINATED AT
~1.8 m DEPTH.

AS1

AS2

SS2

Datum:

Track Mounted CME 55

Local (Referenced from existing floor slab)

Drill Type:

Auger Sample

SPT (N) Value

Dynamic Cone Test

Shelby Tube

Field Vane Test
S

475544 m E; 5370241 m N
Combustible Vapour Reading
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Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Penetrometer
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See Figures B-1A and B-1B for
Notes on Sample Description
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99.2

97.6

TOPSOIL ~150 mm THICK
CLAYEY SILT, grey, stratified with
thin brown clay seams, moist,
compact.

BOREHOLE TERMINATED AT
 ~1.8 m DEPTH.

SS1

SS2

SS3

Datum:

Track Mounted CME 55

Local (Referenced from existing floor slab)

Drill Type:
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See Figures B-1A and B-1B for
Notes on Sample Description
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Appendix C – 
Laboratory Testing 
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OPSD Drawings 
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M&E Addendum No. 1 
 
The following information, amendments and revisions shall form an integral part of the Tender Documents and 
where applicable, shall supersede requirements of other documents.  Please indicate receipt of this addendum 
on your Bid Form. 
 
1. General 

1.1. Refer to the attached drawings E0.1, E0.2, E1.1 and E1.2 for additional information pertaining 
to the data/IT system layout.  These drawings shall replace the original drawings E0.1, E1.1 
and E1.2 in the Tender Documents.  Drawing E0.2 is a new drawing. 

1.2. Refer to the attached drawings M0.1, M0.2, M1.0, M1.1, M2.1, M2.2, M2.3, M2.4 and M2.5 for 
changes and additional information pertaining to the mechanical layouts.  These drawings 
shall replace the original drawings M0.1, M0.2, M1.0, M1.1, M2.1, M2.2, M2.3, M2.4 and M2.5 
in the Tender Documents. 

 
 
 
 

 
 
John R Hamalainen, P.Eng., BDS 
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