









































Submitted to: City of Winnipeg

GEOTECHNICAL INVESTIGATION

AIR CANADA WINDOW PARK,
345 PORTAGE AVENUE, WINNIPEG, MANITOBA

MARCH 2024

FILE NO.: 24-217-01

“Engineering and Testing Solutions That Work for You”

420 Turenne Street Phone: (204) 233-1694
Winnipeg, Manitoba Facsimile: (204) 235-1579
Canada e-mail: engtech@mymts.net
R2J 3w8

www.eng-tech.ca




City Of Winnipeg
Air Canada Window Park, 345 Portage Avenue, Winnipeg, Manitoba
File No. 24-217-01

TABLE OF CONTENTS

PAGE

T A B LE OF CONT ENT S ottt iiitii ittt ettt et e et et et e s ea s et s ea s easea s et seaaeis e et e et retaseraseraeerees i
1.0 INTRODUCTION ..ot e e e 1
S TR oo o = o Ao Ty 1
2.0 TEST HOLE DRILLING PROGRAM, SOIL SAMPLING and LABORATORY TESTING ....... 1
3.0 RESISTIVITY TEST RESULTS Lottt ettt ettt e e e e e e e e e e e s et e e e ir e erareenns 1
A0 ST RATIGRAPHY ..o e e 3
5.0 RECOMMEND AT TIONS . ..ottt ettt ettt ettt e e e e e e e e e e e e e eeanns 3
Dl G BNBIAl ..o 3
5.2 Foundation ReCOMMENAAtIONS .......oneeee e e 3
B2 SCIEW PUlES ..o e e 3
6.0 INSPECTION AND TESTING ....oiinii e ettt e ettt et e e e e e e e e e e e ereennns 4
7.0 STATEMENT OF LIMITATIONS AND THIRD-PARTY USE ..ot 4
8.0 CLOSURE ... e e s 5

ATTACHMENTS

Figure 1 — Site and Test Hole Location Plan
Modified Unified Classification System for Soils
Test Hole Summary Log (1)

Page i



City Of Winnipeg
Air Canada Window Park, 345 Portage Avenue, Winnipeg, Manitoba
File No. 24-217-01

1.0 INTRODUCTION

ENG-TECH Consulting Limited (ENG-TECH) completed the requested a geotechnical investigation
for the proposed redevelopment of Air Canada Window Park at the corner of Portage Avenue and
Carlton Street in Winnipeg, Manitoba. The purpose of the investigation is to provide foundation
recommendations for steel auger screw piles.

1.1 Scope of Work
ENG-TECH completed the following scope of work:

o Areview of any existing information about the site completed by ENG-TECH and information
provided by the client.

e Clearance of public underground utility services.

o Atest hole drilling and soil sampling program.

o Alaboratory testing program.

¢ An assessment for the use of streel auger screw piles.

e An engineering report outlining the geotechnical investigation and recommendations as
outlined in the introduction.

2.0 TEST HOLE DRILLING PROGRAM, SOIL SAMPLING and LABORATORY TESTING

ENG-TECH supervised the drilling of one (1) test hole on February 21, 2024, at the location shown
on Figure 1. Air Canada Park is located in downtown Winnipeg and many public and private
underground utilities exist in this area. ENG-TECH ensured that the location of test hole maintains a
safe distance from any existing underground utility. The test hole was drilled using a B20L drill rig
equipped with 125 mm diameter solid stem augers owned and operated by Maple Leaf Drilling. TH1
was drilled on the existing pavement of the park and 150 mm of the concrete had to be cored to
perform the drilling. Test hole TH1 was drilled to 7.5 m below existing grade (mbg).

Upon completion of drilling, the test hole was backfilled using the auger soil cuttings and bentonite.
In addition, the cored test hole was patched with hot asphalt upon the completion of the drilling. The
excess auger cuttings were removed from the work area and the site was cleaned up after drilling.

The soil stratigraphy was visually classified at the time of drilling using the modified Unified Soil
Classification System (USCS). Soil samples were collected off the auger flights and by means of
Shelby tubes at select depths and retained for testing in ENG-TECH’s Winnipeg laboratory. Moisture
contents were determined on all soil samples collected, while three (3) unconfined compressive
strength tests and soil resistivity tests (2) for the use of steel auger screw piles were completed on
select samples. The moisture content and unconfined test results are shown on the test hole
summary log, and the resistivity results are outlined in Section 3.0.

3.0 RESISTIVITY TEST RESULTS

ENG-TECH completed resistivity testing to assess corrosion for the use of steel auger screw piles.
Two (2) samples were collected and tested from TH1 at 3.8 mbg and 6.1 mbg on the high plastic
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clay. The samples were moist and were tested both in as-received and saturated conditions. The
results of the tests are as follows:

Sample Depth Soil Moisture Soil
Test Hole Below Existing Trial Resistivity pH
Content
Grade (m) Ohms-cm
3.8 As Received 48.0 368 8.0
THA 3.8 Saturated 71.0 461 8.0
6.1 As Received 44.9 430 7.5
6.1 Saturated 55.3 517 7.5

There are several external environmental factors affecting the corrosion of mild carbon steel
foundations. The factors include if the soil is disturbed or undisturbed, soil type, soil resistivity, soil
pH, soil moisture, chloride content of soil/water, steel alloy composition, abrasion due to wave action,
steel anti-corrosive coatings or cathodic protection and exposure time. In general, the highest metal
corrosion rates occur in the first 5 years until a steady state erosion rate is achieved. In terms of
underground corrosion, soil resistivity and pH are the two main factors. These factors and all the
aforementioned factors affecting the corrosivity of soil can change with time and therefore their effect
on the soil corrosivity can be time-dependent.

Corrosion rate losses for uncoated helical screw foundations can generally be estimated from the
nomograph presented below (from the British Journal (King, 1977)). Knowing the pH and soil
resistivity, an estimate of the service life (defined as 1/8-inch material loss per year) can be
determined for acid or alkaline soils.

Nomograph for Estimating the Corrosion Rate
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Based on the results of the tests and using the service life nomograph, the screw piles are expected
to last more than 75 years without more than 1/8-inch loss of shatft life.

4.0 STRATIGRAPHY

The stratigraphy at the site based on the drilling program is summarized in the following table:

Depth (mbg) Soil Type
0.0 0.15 Concrete (150 mm).
0.15 2.1 CLAY FILL - brown, moist to damp, some siit, some gravel, some sand.
21 75 SaLr,]’-:jY (CH) - medium brown to brown, moist, firm, high plastic, with silt, trace

No seepage or sloughing were encountered. Detailed stratigraphy descriptions are outlined on the
attached test hole summary log.

5.0 RECOMMENDATIONS
51 General

The client has expressed interest in using steel auger screw pile for the proposed redevelopment at
Air Canada Window Park. Based on the soil conditions observed during drilling, a deep foundation
such as steel auger screw piles are a suitable foundation type to limit settlements and differential
movements.

5.2 Foundation Recommendations
5.2.1 Screw Piles

The helix screw pile was assessed using the Ultimate Limit State (ULS) and Serviceability Limit State
(SLS) values outlined below. The minimum torque as outlined below is required for installing the
screw piles, and if not achieved at the design depth, then the piles may have to penetrate deeper
until the minimum torque is reached. Other pile sizes could be used and can be assessed upon
request.

ULS and SLS Capacities for Steel Screw Piles
Diameter Diame’Fer Length of Numper of ULS. SLS. Minimum Installation
of Shait | of Helix Pile Helixes Capacity Capacity Torque (KN-m)
(mm) (mm) (m) (kN) (kN)
89 406 5 1 40 35 4.5
89 406 7.5 1 50 45 5.6
114 305 5 1 30 25 4.1
114 305 7.5 1 45 40 5.9
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The following recommendations also pertain to the installation of steel screw piles:

o Steel screw piles are to be CSA grade G40.21 350W (min) or approved equal. The selected
steel shaft must have a suitable wall thickness to withstand the minimum installation torque
and corrosion to meet the life expectancy of the pile.

o Proper equipment should be available on site to remove any encountered obstructions such
as cobbles and boulders while installing the piles.

¢ Piles in groups shall be installed at a minimum spacing of 2.5 helix diameters apart from each
other (center to center). For a two (2) pile group, the design load per pile as outlined above
could be used to establish the load of the group.

o Manufactured specifications must be followed for the installation of the screw piles as well as
any screw pile shaft modifications in the field at the time of installation.

¢ A minimum compressible void form of 150 mm must be maintained under all pile caps and
any structure supported on piles.

e Documentation and inspection during pile installation should be conducted. The contractor
must not establish the final elevation of any piles (cut piles) until the certification is complete.

6.0 INSPECTION AND TESTING

The following inspection and testing by ENG-TECH will aid to ensure quality control during
construction and that the recommendations herein are being met:

e Pile Inspection

Soil conditions can vary with depth; therefore, pile inspection will aid to ensure the soil
conditions can carry the loads as outlined herein.

7.0 STATEMENT OF LIMITATIONS AND THIRD-PARTY USE

The geotechnical information provided in this report is in accordance with acceptable engineering
principles and practices (Standard of Practice). The findings of this report were based on information
provided (field investigation and laboratory testing). Soil conditions are natural deposits that can be
highly variable across a site. If sub-surface conditions are different than the conditions previously
encountered on-site or those presented here, we should be notified to adjust our findings if necessary.

All information provided in this report is subject to ENG-TECH’s standard terms and conditions for
engineering services, a copy of which is provided to each of our clients with the original scope of
work, or a mutually executed standard engineering services agreement. If these conditions are not
attached, and you are not already in possession of such terms and conditions, contact our office and
you will be promptly provided with a copy.

The content of this document is not intended for the use of, nor is it intended to be relied upon by any
person, firm or corporation, other than the Client and ENG-TECH. ENG-TECH denies any liability
whatsoever to other parties for damages or injury suffered by such third party arising from the use of
this document by them, without the express written authority of ENG-TECH and the Client. This
document is subject to further restrictions imposed by the contract between the Client and ENG-
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TECH, and these parties’ permission must be sought regarding this document in all other
circumstances. ENG-TECH disclaims responsibility for consequential financial effects on transactions
or property values, or requirements for follow-up actions and costs.

8.0 CLOSURE
This report was based on the scope of work outlined for the investigation and was prepared by
acceptable professional engineering principles and practices. If you have any questions, please

contact the undersigned.

Sincerely,
ENG-TECH Consulting Limited

Shah Zeb Clark Hryhoruk, M.Sc., P. Eng.
Engineering Department Principal
CDH/sz

P:\2024\217(City of Winnipeg)\01(Air Canada Window Park)\Reports\24-217-01 Geo_Air Canada Window Park_DRAFT.docx
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