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Further to your request and authorization, Paterson Group (Paterson) prepared the current 

memorandum to provide the results of the global stability analysis for the proposed 

retaining wall structures to be located at the aforementioned site. This memorandum 

should be read in conjunction with Paterson Group Report PG5336-1 Revision 4, dated 

May 30, 2025. 

 

The following drawing was reviewed as part of the global stability analysis:  

 

 Drawing C200 – Site Grading Plan, Revision 2, dated March 25, 2024, prepared 

by EXP.  

 

The following sections provide a summary of the global stability analysis and our 

associated conclusions.  

1.0 Proposed Development 
 

Based on the review of the drawings provided by the client, the proposed complex will 

consist of four high rise residential buildings.  It is understood that each tower will be 

constructed over a common podium consisting of an underground parking structure 

founded over a pile foundation bearing on bedrock. Retaining walls with heights greater 

than 1 m are proposed to retain the surrounding landscaped areas to the north and east 

of the subject site. 

 

It is understood that the retaining wall will be located outside the limits of the underground 

parking structure.  

 

2.0 Field Observations 
 
Surface Conditions 
 
The subject site expected to be raised significantly along the northern portion of the site.    
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Based on the grading plan provided by the client, it is understood that Armor stone 

retaining walls will be used to raise the grade along this area.  

 

The ground surface within the subject site slopes down gradually towards the northern 

portion of the site.  The northern portion of the site is wet land from the Ottawa River. The 

site is bordered to the north by the Ottawa River, to the east by vacant treed land, to the 

west by Tweddle Road, and to the south by Trim Road. 

 
Subsurface Conditions 
  

Generally, the subsurface profile at the test hole locations consists of topsoil underlain by 
a fill consisting of silty sand mixed with clay and/or gravel. Fill consisting of boulders and 
blast rock were also noted on site.  A very stiff brown silty clay deposit was encountered 
under the fill layer.  The brown silty clay was underlain by a stiff grey silty clay layer.  
Practical refusal to DCPT was encountered in BH3 and BH4 between 34.0 and 41.8 m 
below existing grade. 

 

Bedrock 

 

Based on available geological mapping, the subject site is located in an area where the 
bedrock consists of interbedded limestone and dolomite of the Gull River formation.  The 
overburden drift thickness is estimated to be between 20 to 35 m. 

 

Groundwater  

 

Based on our review of the recovered soil samples from the geotechnical filed 
investigation completed between June 29 to July 2, 2020, the long-term groundwater level 
is expected to be at a depth ranging between 4 to 5 m below existing ground surface. 

 

It is further understood that the proposed flood line elevation along the north side of the 
site facing Ottawa River is 45.00 m.  

 

3.0 Global Stability Analysis 
 

Three (3) cross-sections, considered as the “worst case” scenario, has been analyzed for 

global stability, where the proposed slope and/or retaining walls have more than 2m 

height. The location of the cross-section is shown on the attached drawing. 

 

The analysis of global stability was carried out using SLIDE, a computer program that 

permits a two-dimensional global stability analysis using several methods, including the 

Bishop’s method, which is a widely used and accepted analysis method. The program 

calculates a factor of safety, which represents the ratio of the forces resisting failure to 

those favouring failure.  
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Theoretically, a factor of safety (FS) of 1.0 represents a condition where the structure is 

stable. However, due to intrinsic limitations of the calculation methods and the variability 

of the subsoil and groundwater conditions, a factor of safety greater than one is usually 

required to ascertain that the risks of failure are acceptable. A minimum factor of safety 

of 1.5 is generally recommended for static analysis conditions, and a minimum FS of 1.1 

is generally recommended for seismic analysis conditions, where the failure of the 

retaining wall would endanger permanent structures. 

 

Static Loading Analysis 

 

The effective strength soil parameters used for static analysis were chosen based on our 

experience in the area and general values provided in the City of Ottawa’s “Slope Stability 

Guidelines for Development Applications”. The effective strength soil parameters used 

for static analysis are presented in Table 1 on next page. 

 

Table 1 – Effective Strength Soil and Material Parameters (Static Analysis) 

Soil Layer 
Unit Weight 

(kN/m3) 

Friction Angle 
(degrees) 

Cohesion 

(kPa) 

Engineered Fill 22 38 0 

Brown Silty Clay Fill 16 1 33 

Brown Silty Clay 
Native 

16 10 33 

Grey Silty Clay Native 16 7 27 

Existing Fill 18 2 28 

Lightweight Fill 0.15 18 5 

 

The results of the static loading analysis at Section A-A, Section B-B and Section C-C are 

shown below. The factor of safety was found to exceed 1.5 under static conditions. 

Accordingly, the proposed slopes and retaining walls are considered to be stable under 

static loading. 

 

Seismic Loading Analysis 

 

The total strength soil parameters used for seismic analysis were chosen based on our 

experience in the area and general values provided in the City of Ottawa’s “Slope Stability 

Guidelines for Development Applications”. A horizontal acceleration of 0.20g was applied 

for the retaining walls under seismic conditions, in accordance with OBC 2024.  
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The strength soil parameters used for seismic analysis are presented in Table 2 below. 

 

Table 2 – Total Strength Soil and Material Parameters (Seismic Analysis) 

Soil Layer 
Unit Weight 

(kN/m3) 

Friction Angle 
(degrees) 

Undrained Shear 
Strength (kPa) 

Engineered Fill 22 38 0 

Brown Silty clay 16 - 50 

Brown Silty Clay 
Native 

16 - 150 

Grey Silty Clay Native 16 - 100 

Existing Fill 18 2 28 

Lightweight Fill 0.15 18 5 

 

The results of the seismic loading analysis at Section A-A, Section B-B and Section C-C 

are shown below. The factor of safety was found to exceed 1.1 under seismic conditions. 

Accordingly, the proposed retaining wall is considered to be stable under seismic loading, 

from a global stability perspective. 

 

4.0 Conclusions 
 

As a result of global stability analysis performed using SLIDE, the proposed retaining 

walls associated with the development building at the subject site greater than 1 m in 

height, were analyzed and had factors of safety exceeding 1.5 under static conditions and 

1.1 under seismic conditions, respectively. 

 

As such, the proposed retaining walls are considered stable from a global stability 

perspective. 

 

It is highly recommended that proper drainage system, such as perforated pipe, be 

provided at the rear of the retaining walls to prevent the hydrostatic pressure build-up 

behind the retaining walls. 



Ottawa Head Office  

9 Auriga Drive 

Ottawa – Ontario – K2E 7T9 

Tel: (613) 226-7381    
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We trust that the current submission meets your immediate requirements.  

 

Best Regards, 

 

Paterson Group Inc. 

 

                       
       May 30, 2025  
 

Pratheep Thirumoolan, M.Eng.        Joey R. Villeneuve, M.A.Sc., P.Eng., ing. 
 
Attachments:  

 

 Figures 1 to 6 – Global Stability Analysis Under Static & Seismic Condition 

 Markup Site Plan 
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